How  a  Contractor  Can  Cut  Costs 
By  Using  Armstrong  Steam  Traps 


#  There  is  more  than  meets  the 
eye  in  steam  traps.  If  you  don’t 
regularly  specify  Armstrongs, 
you  ought  to  know  about  these 
cost  factors: 

1 .  First  Cost.  The  size  and,  hence, 
price  of  a  tr»  is  determined  by 
its  capacity.  The  high  capacity  of 
each  Armstrong  trap  omn  ena¬ 
bles  you  to  select  a  size  smaller 
than  you  would  otherwise  use. 

2.  Installation  Cost. 

Connections.  Armstrong 
offers  you  a  choice  of  straight- 
through  horizontal  or  vertical 
connections,  as  well  as  a  right 
angle  trap,  to  save  fittings 
ana  labor. 

Strainers— seldom  needed 
because  ordinary  dirt  and  scale 
won’t  plug  up  an  Armstrong. 


When  strainers  are  desirable, 
Armstrong  offers  built-in  strainer 
traps  that  cost  less  to  buy  and 
install  than  separate  traps 
and  strainers. 

Check  Valves.  Here  again, 
Armstrong  offers  a  cost  saving 
with  a  stainless  steel,  spring 
loaded  internal  check  valve  that  is 
superior  to  external  check  valves. 

3.  Call-Back  Cost.  When  you  put 
in  Armstrong  traps,  the  job  is 
done.  'The  traps  will  work  without 
attention,  not  just  for  a  month  or 
two  or  even  a  year,  but  more  com¬ 
monly  3  or  4  or  5  years!  No  traps 
have  so  enviable  a  record  for  low 
maintenance  as  Armstrongs  be¬ 
cause  the  mechanisms  in  low  pres¬ 
sure  traps  are  identical  in  design, 
workmanship  and  materials  to 
those  used  in  traps  for  900  lbs. 
pressure,  900°F  temperature. 


»cal  f 


your  local  factory- trained  Arm¬ 
strong  Representative  or  write: 

ARMSTR0N6  NIACHINE  WORKS 

M«  MAMI  ST.,  THKii  tlVitS,  MICHIGAN 

How  to  Select  and  install 
Steam  Traps  for  lowest  Cost: 

Here  are  two  pieces  of  useful  lit¬ 
erature  you  should  have — free 
on  request: 

1.  Armstrong  Steam  Trap  Book— 

44  pages  of  trap  data,  tables, 
hookup  diagrams  and  selection 
information. 

2.  Unit  Heater  Trapping— trap 
selection  and  installation  plus 
BTU  output  tables  for  every 
model  of  30  makes  of  unit  heaters. 


UNCOMDItlONAllY  GUAKANTeeD  fO  SATISfY  THf  USER 


ARMSTRONG 

M 


APPLICATION  eNGINlERED 


fmr  wftlsp«r>qfll«f  operation 

on  tchoolt,  koipitoU.  Tho  all- 
now  Contrifugal  Roof  Vontila- 
tor  runt  at  low  tpoodt,  moroi 
largo  volumot  of  air  officiontly 
against  static  protturot. 


for  oil  or  groo$o  ladoo  oir,  Tho 
nowly  rodotignod  Vortical  Ditchargo 
Roof  Vontilator  oshausts  air  straight 
up  at  high  volocity.  It  koops  harm¬ 
ful  rotiduo  off  tho  roof  .  .  .  prolongs 
roof  lifo. 


LOW- SILHOUETTE 

ROOF  VENTILATORS 


Low  in  silhouette  .  .  .  distinctively  profiled  .  .  . 
these  units  blend  well  with  modern  architecture. 
What’s  more,  they  deliver  all  the  air  you  pay  for. 
All  performance  ratings  are  the  output  of  the 
completely  assembled  unit  .  .  .  obtained  from 
wind  tunnel  tests  as  per  Standard  Test  Code  for 
Power  Roof  Ventilators  .  .  .  conform  to 
U.  S.  Department  of  Commerce  Standard  178-51. 
Capacities  up  to  40,900  CFM. 

Send  for  catalogs  today.  B 


Tho  Powor-Flow  Roof  Vontilator  it 
a  ruggodly  built  unit  in  an  aoro- 
dynamically  corroct,  woathorproof 
housing.  Most  popular  of  all  for 
gonoral  utoago. 


DtlOTHIZAT  PANS.  D«p*.  HV.125S 
DivUieR  of  ARiRrieoR  MaekiRR  mod  MRfalf,  Irc. 
fact  MoIIrr,  IIIIroU 

Please  send  catalogs  on  your  following  r(x>f  ventilators 

□  Centrifugal,  for  quiet  operation 

□  Vertical  Discharge,  for  oil  or  grease  laden  air 
O  Power-Flow,  for  normal  industrial  air 

□  Ail  three  ventilators 


Pe  Po+hezat 


Atmrioafj  Aiachtne  and  >Metals,  Inc. 

lAST  MOLINf.  lUINOIS 
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MODERN  lO-ROOM 
SCHOOL -*228,000 

Woldron  A  Di«tx,  S«attl«  archit«cts,  cl«- 
tign«d  n«w  Normondy  Pork  El«m«ntary 
School.  Tru*Porimofor  Porcod  Hot  Wotor 
Hooting  with  Wobttor  Wolvoctor  wa«  oco> 
nomicolly  instollod,  providod  hooting  com¬ 
fort  ot  low  fuol  coot. 

Note  Standard  Webster  Walvector  along 
corridor  wall;  Custom  Webster  Walvector 
behind  plywood  in  the  classroom,  heating 
both  recirculated  and  fresh  air.  Wal vector’s 
fin>tube  heating  element  carries  forced  hot 
water  along  all  exposed  walls  .  .  .  spreads 
clean,  gentle,  even  warmth  ...  no  cold 
spots,  hot  spots  or  drafts. 

Four  units  will  comprise  the  finished  school. 
There  will  be  two  classroom  wings,  only 
one  of  which  has  already  been  built.  Units 
are  separated  to  avoid  need  for  fire  walls 
and  fire  doors,  but  are  connected  by  open 
passages.  Exterior  and  interior  finishes  are 
inexpensive,  and  skylights  are  simplified. 
(Jonstruction  costs  were  held  to  $10.88  per 
s(|.  ft.,  or  $760  per  pupil. 

Investigate  the  heating  design  economies  of 
Tru-Perimeter  Webster  Walvector  for  your 
school.  See  your  Webster  Representative  or 
write  us. 

Address  Dept.  liV.12 

WARREN  WEBSTER  &  COMPANY 

Camdrn  S.  N.  ].  t  i  Rrprrsrnistivcs  in  Principal  U.S.  CiUet 
In  C<mW«,  Dnrltnt  Brolh0rs,  Lim$$»d,  Hontftd 

WjUbAHJH 

WALVECTOR 

F«r  M*  Water  Heattag 

WsbsTsr  also  smIim  tossbaard  and 
^  Canvaclar  Radiatian;  ksatinf  and 

pracast  staam  tpaciaMat;  Madarator  Cantrals  far  Staam 
haartng  and  cantrals  far  kal  water  kaating;  and  Unh 
Haatars.  Data  an  rasiaast. 


Corrktor  betide  srmnstiuni.  Webster  Walvector 
keeps  corridor  warm,  even  when  sym  ii  un- 
heated  and  unused. 


Photosraphi  by  Dearborn-Massar 


Clattrcx>m  with  Custom  Webster 
Walvector  behind  plywood  panels. 


Normandy  Park  Element^  School, 
ot  the  Hj|hlioe  School  District,  near 
Seattle,  Washington,  now  accommo¬ 
dates  300  ^Ptl*.  has  an  ultimate 
capacity  ot  300.  Architcas:  Waldron 
Jc  Dietz.  Mechanical  Encineers:  Stern 
Sc  Towne.  Heatins  Contractors:  Uni¬ 
versity  Plumbins  Sc  Heating  Company. 
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Th«  Cover;  Mrs.  Adnon  Tarcici  of  Biarut,  Lebanon 
demonsfratas  collapsible  solar  cooker  developed  by  her 
husband  and  displayed  at  Solar  Engineering  Exhibit 
held  in  conjunction  with  a  World  Symposium  on 
Applied  Solar  Energy  in  Phoenix,  Arizona.  See  page  73. 
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ComfortobI*  Wat«r  Tcmp^ratwr*  in  Swim* 
ming  Pools  is  obtained  with  Powers  ther¬ 
mostatic  Reguiators  for  water  heaters. 
Fuel  Economy  also  results  from  elimi¬ 
nating  OVER-heated  water. 


TNIIMOiTAT  NVOROSTAT 


Comfortoblo  Air  Tomporoturo  in  Pool  Aroa 
and  lockor  Room  is  assured  with  Powers 
control  of  temperature,  humidity  and 
proper  ventilation. 


in  Swimming  Pools,  Locker  Rooms 

Install  POWERS 


Specify 

and 

Install 


THERMOSTATIC  CONTROL 


Zono  Showors  with  straddle  rail,  often 
used  in  connection  with  swimming  pools 
require  the  dependable  temperature  con¬ 
trol  supplied  by  the  four  Powers  ther¬ 
mostatic  controllers  above.  (e-u) 
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In  the  world’s  largest  indoor  swimming  pool  at  Great 
Lakes  Naval  Training  Station  and  in  thousands  of  other 
famous  pools  from  coast  to  coast,  Powers  control 
provides  water  and  atmospheric  comfort. 


Quality  Controls  and  Nationwide  Service  plus  more  than 
60  years  of  know  how  in  the  proper  application  of  a  com¬ 
plete  line  of  products . . .  are  important  advantages  offered 
by  Powers. 


Only  a  few  of  our  many  controls  are  shown  here.  Others 
are  available  for  whirlpool  arm  and  leg  baths  and  many 
other  types  of  hydrotherapy. 


Consult  Powers  on  Thermostatic  Control  for  swimming 
pools,  locker  rooms  and  showers.  An  experienced  engi¬ 
neer  in  Powers  nearest  office  will  gladly  help  you  select 
the  right  type  of  control  for  your  requirements. 


THE  POWERS  REGULATOR  COMPANY 

MOKli,  llllNOlS  I  Officea  in  chief  citie$  in  V.8.A.,  Canada  and  Mexico 
Over  60  years  of  Automatic  Temperature  and  Humidity  Control 


Orootor  Comfort  and  SAFER  Showort  with 
Powers  double  protection  against  scald¬ 
ing.  Temperature  remains  constant 
wherever  the  bather  wants  it  regardless 
of  pressure  or  temperature  changes  in 
water  supply  lines. 


HIGH  SPOTS 


•  Radiant  cooling  and  heating  will  be  subject  for  research  at  ASHAE  lab  with 
Burgess  Manning  participating. 

•  Business  next  year  will  be  even  better  than  thia  year,  with  greater  output, 
higher  wages,  and  higher  prices  in  prospect,  according  to  forecasts  of  201  leading 
ironomists  polled  in  annual  Dodge  survey. 

•  The  Bureau  of  Mines  has  a  new  Division  of  Anthracite  to  direct  the  govern* 
iTient’s  part  in  a  |17  million  state  and  federal  mine  drainage  program  in  Pennsyl¬ 
vania’s  anthracite  region. 


•  A  New  York  research  chemist,  Tibor  S.  I^szlo,  director  of  Fordham  University’s 
high  temperature  research  laboratory,  has  been  awarded  a  grant  of  $14,000  from 
the  National  Science  Foundation  to  finance  construction  of  a  120-inch  solar  furnace 
to  generate  temperatures  approaching  9,000  deg  F.  Mr.  Laszlo  has  been  generating 
up  to  5,400  deg  F  with  a  60-inch  Army  surplus  searchlight  reflector. 

•  Test  methods  for  air  cleaning  devices  will  be  subject  (rf  an  ASHAE  research 
program  at  the  University  of  Minnesota  under  Professor  A.  B.  Algren  and  research 
associate  K.  T.  Whitby  with  financial  support  from  14  industrial  concerns. 

•  Forecast  for  1955  sales  of  hot  water  and  steam  heating  equipment,  based  on  sales 
through  October,  was  for  30%  increase  in  home  heating  boilers  and  40%  in¬ 
crease  in  baseboard  type  radiators. 

•  The  Institute  of  Gas  Technology  has  announced  a  laboratory  method  for  pro¬ 
ducing  methane  (chief  component  of  natural  gas)  by  pressure  hydrogasification. 

If  pilot  plant  tests  succeed,  a  peak  load  carrier  for  natural  gas  systems  may  be 
developed. 

•  A  new  3,(XX)-home  subdivision  by  Vorhof-Duenke  in  St.  Louis  will  feature  2-ton 

central  air  conditioning  units  in  each  home.  Houses  sell  for  $18,9.50  and  $21,000.,  , 

with  1,250  aq  ft  of  floor  area. 

•  The  Atomic  Energy  Commission  has  approved  the  loan  of  two  tons  of  natural 
uranium  metal  and  a  neutron  source  to  New  York  University  for  use  in  constructing 
a  facility  for  a  nuclear  engineering  education  program. 

•  Forecast  for  construction  in  19.56  is  for  increases  in  all  categories  of  build¬ 
ings  except  residential.  Private  construction  for  1955  was  47%  ahead  of  last  year  at 
mid-November. 

•  A  new  School  of  Nuclear  Science  and  Engineering,  operated  for  the  AEG 
by  Argonne  National  Laboratories  near  Chicago,  opened  its  second  session  November 
7  with  66  students.  Of  these,  45  are  from  foreign  countries,  18  from  U.  S.  industry, 
and  3  from  AEG. 
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WASHINOTON  OVKRTONBS 
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§•. 


by  LORING  OVERMAN 

With  president  Eisenhower  back  in  the  East,  political  overtones  are  beginning  to 
again  be  heard  in  Washington.  For  a  while  after  the  President  was  stricken  in  Denver 
there  were  rumbling  undertones,  their  significance  inaudible.  More  recently  the  lines 
are  being  drawn  in  preparation  for  the  return  of  Congress  in  January,  and  for  the 
return  of  the  political  hunting  season,  come  1956. 

TaX'Wiae,  it  will  be  a  particularly  busy  season: 

•  Business,  through  the  United  States  Chamber  of  Commerce,  has  voted  on  the  10 
issues  it  considers  most  important;  4800  businessmen  participated. 

Tax  revision  anil  reduction  were  considered  by  82.8%  as  being  of  first  im> 
portance. 

Federal  and  state  ri|^t*to*work  laws  fell  into  an  easy  second  place,  with  72.6% 
of  the  votes. 

Retention  of  flexible  price  supports  for  agriculture,  third,  claimed  58.3%  of 
the  votes. 

Expanded  federal  highway  program,  fourth,  50.7%. 

The  question  of  whether  water  resonrees  should  be  developed  privately  or  fed* 
erally  was  fifth,  with  43.6%  of  the  votes. 

•  The  five  remaining  issues,  in  order: 

Laws  governing  welfare  funds,  expanded  social  security  coverage  and  rates, 
wider  minimum  wage  law  coverage,  broadening  of  federal  aid  for  school  con¬ 
struction,  elimination  of  control  over  independent  producers  of  natural  gas. 
Businessmen  are  not  alone  in  rating  tax  reductions  tops  among  legislative  overtones. 

•  With  the  politicos,  the  gavel  which  opens  the  second  session  of  the  84th  Congress 
is  expected  to  start  a  novel  tax-reduction  race.  The  House,  with  virtually  no  un¬ 
finished  business  before  it,  may  hear  quickly  from  the  Democratic-controlled  Ways 
and  Means  Committee.  Expected:  a  vote-wooing  proposal  to  reduce  taxes  across  the 
board  at  lower  levels. 

•  The  Administration,  which  normally  would  include  tax  discussions  in  the  Presi¬ 
dents  State  of  the  Union  and  Budget  Messages,  may  be  pressured  into  some  kind 
of  a  preview  announcement  of  its  tax  propoMls. 

•  Meanwhile,  the  calendar  itself  will  exert  sufficient  pressure  to  keep  tax  matters 
on  the  move.  The  52%  corporate  income  tax  rate,  as  well  as  certain  excise  rates, 
will  be  reduced  automatically  on  April  1,  1956  unless  extended.  In  addition, 
pending  before  the  Senate  are  25  tax  bills  already  passed  by  the  House. 

Eighty  panelists,  among  them  the  countrys  leading  economists  and  students  of  tax 
methods,  will  participate  in  tax  policy  hearings  in  Washington  from  December  5 
to  16,  inclusive.  Hearings  are  scheduled  by  the  Tax  Policy  Subcommittee  of  the 
Joint  Congressional  Committee  of  the  Economic  Report. 

Purpose  of  the  hearing  is  to  study  tax  policy  as  it  affects  the  stability  and  growth 
of  the  economy. 

•  On  or  before  December  31,  business  taxpayers  affected  by  the  repeal  of  Sections 
452  and  462  of  the  Revenue  Code  of  19.54,  must  file  a  statement  on  a  new  tax  form 
2175  just  issued.  The  sections  relate  to  prepaid  income  and  reserves  for  estimated 
expenses. 

Increasing  indications  of  a  boom  economy  are  causing  varieil  overtones  in  W’ash- 
ington: 

•  Federal  Reserve  bank  chiefs  are  still  warning  that  credit  curbs  will  be  further 
tightened,  and  quickly,  if  the  upward  movement  spirals  too  rapidly. 

•  Federal  Housing  officials  says  that  the  government  will  not  hesitate  to  loosen  credit 
restrictions  at  the  first  sign  of  a  slump  in  home  construction. 

•  Tax  folks  are  building  hopes  of  tax  reductions  on  the  expectation  that  next  years 

gross  national  product  will  exceed  $400  billion ;  thereby  raising  the  tax  take  above 
current  needs.  {Continued  on  f>age  8t 
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Metals  are  the  Best  Insulators 


Against  Heat,  Cold, 
and  Vapor  in 
Building  Spaces 


Ihe  surfaces  of  ordinary  Iron  have  aboUt 
4  times  the  reflectivity  against  heat  rays  that  the 
surfaces  of  asbestos,  asphalt,  paper,  brick,  plaster, 
wood  and  other  ordinary  building  materials  have. 
Brass,  gold,  silver  and  ALUMINUM  surfaces  have 
about  Ten  Times  the  reflectivity  against  heat  rays 
that  these  non-metallic  materials  have.  Aluminum 
surfaces,  for  example,  have  a  977©  reflectivity  for 
Radiation,  whereas  the  surfaces  of  most  building 
materials  have  a  reflectivity  of  only  10%. 


Radiation  (heat  rays)  is  responsible  for  about 
65%  to  80%  of  all  heat  flow  sideways  in  building 
spaces ;  55%  to  75%  upwards ;  and  93%  downwards. 

Air  space  has  low  density,  therefore  heat  flow 
by  Conduction  through  the  spcK«»  inside  building 
walls,  roofs,  attics  or  floors  is  slight.  Convection 
can  account  for  15%  to  30%  of  the  heat  flow  side¬ 
ways  in  such  spaces,  and  up  to  457©  upwards.  There 
is  NO  convection  downwards. 


AN  IXCILLINT  HIAT  AND  VAPOR  lARRIIR 

Multiple  sheets  of  metal,  spaced  apart,  make  an 
excellent  barrier  to  heat  and  vapor  flow  in  any 
direction.  Prefabricated  Multiple  Aluminum  is  in¬ 
stalled  in  one  simple  operation.  Tough  metallic 
sheets  are  automatically  expanded  so  as  to  form 
alternating  layers  of  aluminum,  fiber  and  low  den¬ 
sity  reflective  air  spaces.  The  fibrous  and  metallic 
sheets  retard  inner  and  outer  convection. 

Its  continuous  metal  sheets,  up  to  750  feet  long, 
have  almost  zero  permeability  to  water  vapor.  In¬ 
filtration  under  flat  stapled  flanges  is  slight.  Con¬ 
densation  formation  on  or  within  this  type  of  in¬ 
sulation  is  minimized  by  its  scientific  construction. 
More  than  300  million  square  feet  are  in  use  today. 

To  obtain  MAXIMUM,  uniform-<l«pth  protection 
against  heat  loss  and  condensation  formation,  it  is 
necessary  to  use  the  new  •clg*>to>«€lg«  multiple 
aluminum*,  aoch  sheet  of  which  stretches  from 
joist  to  joist. 

applied  for. 


FRIII  RADIATION  TAill  AND  A»KAI  iOOKLn 

A  very  interesting  and  useful  “Radiation  Table” 
listing  the  Emissivity,  Absorptivity,  and  Reflectiv¬ 
ity  of  a  long  list  of  materials  has  been  prepared  by 
Alexander  Schwartz,  president  of  Infra  Insulation, 
Inc.  It  is  yours  for  the  asking. 

Also  yours  for  the  asking  is  a  discussion  of  how 
and  why  aluminum  insulates,  even  under  extreme 
conditions.  It  will  be  found  in  the  booklet.  Thermal 
Test  Coefficients  of  Aluminum  Insulation  for 
Buildings,  published  by  the  American  Society  of 
Heating  &  Air-Conditioning  Engineers.  A  free 
copy  and  samples  of  the  new  insulation  sent  by  us 
on  request. 

COST  OF  EDOE-TO-EDOE  INFRA 
Multiple  Aluminum  Intulotion 
installed  in  new  construction 
between  wood  joists, 
material  and  labor 
Type  6-PS  about  10^  sq.  ft. 

Type  4-PS  about  Bi  sq.  ft. 


INFRA  INSULATION  INC.  V-12  | 

525  Broadway,  N.Y.C.,  Dept.  | 

□  Please  send  FREE  ASHAE  booklet.  (Therm.  Test,  etc.)  | 

□  Heat  ray  reflectivity  table.  □  Samplaa.  | 

Name _ ■ 

Firm _  jj 

Address _  I 

I.-..-..--..-............  J 
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WASHMOTON  OVMTONES  (Continued  from  page  6) 


•  Commerce  Department  spokesmen  are  cautioning  businessmen  ^to  take  care  and 
not  extend  themselves  too  far”  if  they  want  the  national  economy  to  remain  sound 
and  prosperous. 

•  To  explore  the  impact  of  credit  curbs  on  hottaing;  eonatruetion,  public  hearings 
were  scheduled  for  November  28  by  the  Housing  Subcommittee  of  the  Senate  Banking 
Committee.  In  announcing  the  hearings.  Senator  Sparkman  (D-Ala.)  chairman,  cau¬ 
tioned  that  there  are  signs  “federal  credit  restrictions  may  be  jeopardizing  the  orderly 
growrth  of  the  home  building  industry.” 

Meanwhile,  what  of  construction: 

•  During  October  the  number  of  requests  for  appraiaab  of  GI  loans  declined 
for  the  second  month  .  .  .  this  time  7%  below  September. 

•  For  all  construction,  September’s  $4,048  million  was  the  highest  spending  for  ^ 

any  month  in  the  country’s  history.  October  outlays  of  $3,903  million  represent  a 
seasonal  drop  from  September,  but  remain  the  highest  for  any  October  ...  11%  ^ 

above  the  same  month  in  1954. 

•  For  all  of  1955,  the  ti>tal  promises  to  hit  $42  billion — a  gain  of  12%  over  last 
year’s  $37.6  billion. 

•  Housing  starts  for  this  year  are  expected  to  total  1.3  million;  next  year  1.2 — 
assuming  credit  restrictions  ease  a  bit. 

Defense  Programs: 

•  Military  expenditures  for  1956  are  now  estimated  at  $34.5  billion,  but  those 
of  Fiscal  Year  1957  will  be  no  less.  Defense  Department  spokesmen  predict.  Although 
the  program  may  not  be  enlarged,  constantly  increasing  costs  keep  totals  high. 

•  New  military  construction  guidelines  for  fiscal  1956  and  1957  are  detailed  in  ! 
Defense  Department  Instruction  No.  4270.17,  dated  October  28,  1955.  Approximately 
$500  million  would  be  saved  by  following  the  guidelines  explicitly,  it  is  predicted. 

The  new  instruction  gives  the  green  light  to  only  four  typies  of  construction;  restricts 
expansion  of  recreational  construction  where  some  such  facilities  exist,  and  in  the 
case  of  commercial  and  industrial  facilities,  restricts  modification  or  expansion  pro¬ 
grams  unless  specifically  authorized. 

•  Defense  Department  announced  in  mid-November,  plans  to  close  32  more  industrial 
or  commercial  facilities.  This  raises  to  46  the  list  of  facilities  the  Department  plans 
to  close  in  its  efforts  to  eliminate  competition  with  private  industry. 

•  We  may  have  to  wait  a  little  longer  than  was  expected  for  completion  of  this 
country’s  first  space  satellite.  Reports  are  that  red  tape  and  inter-service  rivalries 
are  delaying  progress  of  “project  vanguard,”  the  satellite  operation.  Meanwhile  Martin 
Aircraft  of  Baltimore  has  the  contract  to  produce  the  satellite;  General  Electric  the 
first-stage  rocket-propulsion  system. 

•  “Cabin  Air-Conditioning  and  Wing  Anti-Icing  Temperature  Control”  is  the  title 
of  a  470-page  survey  report  released  by  the  Office  of  Technical  Services,  (PB  111734, 
$7.00) ,  Commerce  Department,  Washington,  D.  C.  Combined  thinking  of  major  air¬ 
craft  manufacturers,  temperature  control  specialists  and  Air  Force  Research  center. 

Reminiscent  of  the  controlled  materials  days  of  World  War  II  and  Korea  is  the 
metala  supply  aituation: 

•  Steel  supply  picture  is  reported  as  nearly  as  acute  as  in  1952,  and  with  much 
heavier  demand  in  prospect  when  the  St.  Lawrence  Seaway  project  gets  under  way. 

Ip  prospect  is  some  sort  of  a  production  directive  system  which  would  require  mills 
to  deliver  rated  shapes  and  forms,  as  well  as  the  high-profit  items  which  now  prove 
so  attractive. 

•  Only  by  deferring  stockpiling  of  aluminum  until  further  notice  can  industry 
supply  the  demand  of  manufacturers  in  this  country  and  in  the  United  Kingdom. 

•  Nickel  shortage  continues  unabated,  current  suspicion  being  that  production  goals 
for  nickel  were  set  too  low.  During  November  and  December  1,100,000  pounds  a 
month  of  premium  price  ferro-nickel  and  nickel  ingot  will  be  diverted  to  industry 
from  scheduled  government  shipments. 
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BRy^NER 

SINCE  1906  ^ 


BRUNNER’S  complete  air  conditioning 
line  offere  bigger  profit  opportunities 


As  we  approach  1956  ...  our  50th  Anniversary  year ...  we  pause  only 
momentarily  to  solute  the  past. 

Our  idea  of  an  Anniversary  celebration  is  to  moke  ovailable  to  you  the 
finest  Air  Conditioning  Condensing  Units  in  Brunner’s  history. 

Look  to  Brunner  in  1956  for  the  most  complete  oir  conditioning  line . . . 
Condensing  Units  for  remote  instollotion . . .  BAC  package  units  for  within- 


room  or  duct  instollotion. 


Brunner  is  your  best  1956  buy  for  Bigger  Profits! 


^  V' 

- 


■  lUNNII  M  ANUr  ACTUIIN*  COMPANY,  Ulic«,  N.  T. 

Th«  Brunnar  Co.,  Gainasvillo,  Go. 

In  Canada: 

Brunnar  Corp.  (Canada)  Ltd..  Toronto,  Ontorio 
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BRIEFLY  STATED 

•  Don  F.  /imnirrman  han  aiwumed  new  reaponaibilitieH 
in  the  advertitting  department  of  Wolverine  Tube,  Di¬ 
vision  of  Calumet  &  Heela,  Inc.,  according  to  H.  A.  Harty, 
advertising  manager  for  Wolverine  Tulie.  Formerly  with 
the  industrial  engineering  department  in  the  Wolverine 
Tulte  Plant  in  Detroit,  Mr.  Zimmerman  has  Inen  asso¬ 
ciated  with  the  Company  for  the  past  eleven  years.  He 
will  l)e  l<M:ated  in  the  firm’s  general  sales  oflice  in  Detroit. 

•  Notice  is  given  of  the  death  of  H.  L.  MacKIroy,  general 
sales  manager  of  Springfield  Boiler  Co.,  Springfield, 
Illinois,  who  was  stricken  suddenly  on  October  17  and 
succuml>ed  almost  immediately  thereafter.  Mr.  MacElroy 
had  had  more  than  twenty-five  years  of  ex|)erience  in  the 
steam  generating  and  fuel  burning  fields. 

•  The  A.  W.  Cash  Co.  of  Decatur,  III.,  has  purchased  the 
business  of  the  Farris  Stacon  Corp.,  Palisades  Park,  N.  J., 
manufacturers  of  temperature  control  valves.  The  A.  W. 
Cash  Co.  manufactures  the  Cash  Standard  line  of  valves, 
controllers,  governors  and  regulators.  The  new  product 
line  will  be  known  as  (^ash  .Standard  Stacon,  instead  of 
Farris  Stacon.  Operations  of  the  Farris  Stacon  Corp.  will 
be  transferred  to  the  Decatur  plant. 

•  The  directors  of  York  Corporation  have  elected  K.  K. 
.Serfass  and  K.  F.  Lauer  new  directors,  according  to  an 
announcement  made  by  Stewart  E.  Lauer,  president.  At 
the  same  time  the  resignations  tendered  by  E.  A.  Klein- 
schmidt  and  C.  A.  Olsen  as  directors  were  acc;epted. 

•  Samuel  P.  Felix,  general  manager  of  the  De  Laval 
Turbine  Pacific  Co.,  was  named  vice  president  by  a 
recent  meeting  of  the  board  of  directors,  aix;urding  to  an 
announcement  by  J.  P.  Stewart,  president  of  the  De  Laval 
Steam  Turbine  Co.,  Trenton,  N.  J.  Turbine  Pacific  is  a 
wholly-owned  subsidiary  of  De  Laval  in  Trenton.  Mr. 
Felix,  in  addition  to  his  new  post  as  vice  pn^ident,  will 
continue  to  serve  as  general  manager. 

•  Appointment  of  Anthony  J.  DeFino,  of  Buffalo,  N.  Y., 
to  the  top  position  in  the  air  conditioning  division  of 
Servel,  Inc.,  has  l>een  announced.  For  the  past  six  years 
DeFino  has  i>een  vice  president  and  general  manager  of 
Fedders-f^uiggan  Co.,  of  Buffalo,  manufacturers  of  room 
air  conditioners,  commercial  refrigeration  parts,  automo¬ 
tive  radiators  and  oil  coolers,  and  cartridge  cases. 

•  Lyle  C.  Harvey,  senior  vice  president  of  Carrier  Corpo¬ 
ration,  Syracuse,  N.  Y.,  was  elected  a  director  of  the 
American  Gas  Association  at  the  37th  Annual  Convention 
of  the  Assot'iation  in  Los  Angeles.  Mr.  Harvey,  who  has 
previously  served  on  the  A.G.A.  board  of  directors,  was 
elected  for  a  two-year  term  ending  in  October,  1*^57. 

•  C.  A.  Murchison  has  l>een  appointed  by  Armstrong 
Furnace  Co.  as  manager  of  industrial  sales. 

•  Appointment  of  Howard  K.  Beck  as  president  of  the 
Jackson  and  Church  Furnace  Division  of  the  Norbute 
Corp.  has  l>een  announced.  It  was  announced  at  the  same 
time  that  F.  C.  Adams  has  been  appointed  vice-president 
of  the  division.  Both  men  have  been  associated  with  Jack- 
son  &  Church  since  1946. 

•  Cory  Corporation  has  purchas4‘d  all  capital  stcK'k  of 
The  Mitchell  Manufacturing  Co.  Purchase  price  was  not 


disclosed  but  assets  of  the  Mitchell  company  were  esti¬ 
mated  to  be  in  excess  of  $3  million.  The  Mitchell  company 
will  continue  to  operate  as  it  has  in  the  past,  but  as  a 
wholly-owned  subsidiary  of  Cory,  competitive  with  Corys 
Fresh’nd  Aire  division.  B.  A.  Mitchell  will  step  down  as 
active  head  of  the  company  bearing  his  name  but  will 
serve  Cory  in  an  advisory  capacity. 

•  I'.lection  of  Arthur  M.  Kiely  as  treasurer  of  Buffalo 
Forge  Company  has  been  announced.  Mr.  Kiely,  who  is 
also  a  vice  president  and  a  director  of  the  Company, 
assumes  the  additional  post  of  treasurer  previously  held 
by  Edgar  F.  Wendt,  president.  He  has  been  associated 
with  Buffalo  Forge  since  1930  prior  to  which  he  had  been 
with  the  national  accounting  firm  of  Ernst  &  Ernst. 

•  Announcement  of  the  formation  of  the  Bituminous  Pipe 
Institute,  a  trade  association  which  will  serve  as  the  spokes¬ 
man  for  leading  bituminous  pipe  producers  of  the  country, 
has  I>een  made.  Among  the  members  of  the  Bituminous 
Pipe  Institute  arc  Brown  Company,  Berlin,  N.  H.,  Line 
Material  Company,  Milwaukee,  Wise,  and  Orangeburg 
Manufacturing  Company,  Orangeburg,  N.  Y.  Head(]uar- 
ters  of  the  new  organization  are  at  370  Lexington  Avenue, 
New  York  17,  N.  Y.  Frank  H.  Baxter  Associates  will 
serve  as  managers  of  the  Institute. 

•  Typhoon  Air  Conditioning  Co.  and  Hupp  Corp.  are 
to  merge,  according  to  a  joint  statement  by  Don  V.  Pe- 
trone,  president  of  Typhoon,  and  John  O.  Ekblom,  chair¬ 
man  of  the  executive  committee  of  Hupp.  Hupp  manu¬ 
factures  air  conditioning  equipment,  electronic  equipment 
and  sub-assemblies  for  the  automotive  and  aircraft  in¬ 
dustries.  Recently  Hupp  Corporation  merged  with  Perfec¬ 
tion  Industries,  Inc.  Typhoon  manufactures  residential 
and  commercial  packaged  air  conditioning  equipment. 

•  Harold  J.  Barnes  has  joined  the  residential  sales  de¬ 
partment  for  the  Unitary  Equipment  Division  of  Carrier 
Corp.  Mr.  Barnes  reports  to  William  A.  Lake,  residential 
sales  manager,  and  will  be  responsible  for  the  promotion 
of  Carrier  residential  equipment  in  the  field.  A  native  of 
Chicago,  III.,  Mr.  Barnes  attended  the  University  of  Chi¬ 
cago,  receiving  a  master’s  degree  in  business  administra¬ 
tion  in  1947. 

•  F'airbanks,  Morse  &  Co.,  Chicago  manufacturers,  has 
announced  the  election  of  Robert  1).  Brown  as  assistant 
secretary  and  assistant  treasurer  of  the  corporation.  Mr. 
Brown  joined  the  Fairbanks-Morse  organization  in  19.5.3, 
having  formerly  been  associated  with  the  Richardson  Co. 
and  the  International  Harvester  Co.,  both  of  Chicago. 

•  C.  Adrance  Montague,  formerly  general  sales  manager, 
Kalamazoo  Furnace  &  Appliance  Mfg.  Co.,  Kalamazoo, 
Mich.,  has  joined  York-Shipley,  Inc.,  York,  Pa.,  as  man¬ 
ager  of  residential  air  conditioning  sales.  Mr.  Montague 
has  had  a  long  experience  with  air  conditioning  sales. 
Before  he  went  to  Kalamazoo,  he  had  served  in  sales 
and  managerial  capacities  with  Carmen  Air  Conditioning 
Corp.,  Syracuse,  N.  Y.;  Chrysler  Airtemp,  Syracuse;  and 
MeShain-Carrier  Corp.,  Philadelphia. 

•  The  General  Electric  Home  Heating  and  Cooling  De¬ 
partment  has  announced  the  appointment  of  R.  R.  Routh, 
Jr.  as  manager,  advertising  and  sales  promotion.  Mr. 
Routh  has  had  a  number  of  years  of  similar  experience 
with  Carleton-Stuart  Corp.,  Carrier  distributor  in  New 
York. 
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St.  Genevifw' t  School  goes  all  the  way  with  Sill-line  Radiation 

Today’s  most  versatile  form  of  perimeter  heating 
is  the  dependable  ally  of  designers  and  builders 
of  churches,  schools,  hospitals  and  offices 


Sill-line  fits  this  structural  condition  with  ease  and  grace 

Architect,  <-r»ntractor  and  manufacturer 
team  up  through  Nesbitt  Sill-line  Radiation  to  provide 
an  indoor  thermal  environment  conducive  to  comfortable 
living — work,  play,  study,  and  worship. 

Sill-line  is  a  perimeter  type  of  high-capacity  fin-and-tube 
radiation  housed  in  a  beautiful  casing  that  fits  any 
occasion  and  enhances  the  miMiern  interior. 

It  will  pay  you  to  put  Sill-line  on  your  team. 


teammates . . . 

Slll-llne's  beauty  and  comfort 
are  important  aids  to  the 
enjoyment  of  daiiy  iife 


Only  Nesbitt  Sill-line  Radiation  with  its  full  one-piece  back  could 
fit  with  economy  this  mullioned  wail-skin  constructum 


Quick  and  aaty  la  Intlalll 
Ml  ono-pioca  bock  for  Irua 
and  rigid  aUgnmontj  noodod 
accoMoriat  to  aiintinol#  oH  cut¬ 
ting;  16-gauga  oncioturat; 
bokod  onomai  flnWi,  choica  of 
coion.  Fiv#  eating  ttyiot;  Mvon 
i  onglht;  oigbt  hooting  aiomontt, 
itoom  or  hot  wolor;  opprovod 
rolingi,  2.9  to  1 2.1  tg.  ft.  EOR. 


Sand  for  SuMicotian  102 

~M  A  K  is  I  I  I 

SILL-LINK  RADIATION 

MmIo  and  told  by  JOHN  J.  NiSlITT,  INC.,  NtNadoIpbia  36,  Pm. 


225  hp  York-Power  Steam  Gen¬ 
erator  in  Arvin  Induttriet  Inc.  Plant. 


One  York-Power  Steam>Pak 
generator  carries  entire 
heating  load  of  big  Arvin 
Industries  Inc.  plant 

The  Arvih  Industries  Plant  at  North  Vernon, 
Indiana  was  bothered  with  dust  and  grit  from 
ineflicient,  coai-Hred  heating  equipment.  To 
overcome  this,  they  installed  a  225  hp,  15 
psi,  YORK-POWER  Oil-fired  Steam-Pak 
generator. 

I'his  one  generator  now  takes  care  of  their 
entire  heating  load,  including  40  unit  heaters 


THIS  VERSATILE 
GENERATOR 
SOLVES 

PLANT  HEATING 
AND  PROCESSING 
PROBLEMS,  TOO! 


ItK'ated  in  four  buildings  ...  a  total  of  91,000 
sq.  ft.  of  floor  space.  In  addition  this  York- 
Power  generator  heats  .54,000  gallons  of  water, 
in  27  prtK'essing  tanks,  as  high  as  212*’F.  Steam 
from  this  generator  is  also  used  to  distill  water 
for  mirror-silvering  operations. 

As  a  result,  Arvin  has  eliminated  their  coal 
dust  problems,  enjoys  far  greater  heating  effi¬ 
ciency,  and  a  worthwhile  economy,  too.  Find 
out  how  YORK-POWER  units  can  serve 


and  save  for  you.  Your  nearest  York-Shipley  _ _ ^ 

Representative  will  give  you  full  details.  ■  LK  ■  /  INC» 

Call  him  today.  YORK,  PENNSYLVANIA 
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for  long-lived 
roofing  and  siding 


There’s  an  easy  way  to  solve  roofing  and  siding 
problems  quickly,  dependably,  economically. 
That’s  the  Weirton  way— with  Weirton  gal¬ 
vanized  steel  sheets.  Their  tight  zinc  coating 
resists  cracking,  peeling  and  flaking.  The 
strength  of  steel  plus  the  corrosion  resistance 
of  zinc  gives  added  years  of  life.  And  long 
experience  shows  that  galvanized  sheets  give 
more  protection,  with  less  maintenance  and 
at  lower  cost. 

Weirton’s  modem  production  processes,  plus 
close  quality  control  all  along  the  line,  make 
Weirton  galvanized  sheets  a  best  buy  for  your 
roofing  and  siding  needs. 


WKIRTON  STBKl.  COMPANY 

Walrton,  Wast  VIrainIa 


NATIONAL  STEEL  JUCORPORATION 


V*t«ran’t  Hospital,  Soottio,  Waihington.  Equipped  with  B&G  Pumps.  Architoctt: 
Ncramore,  Bain,  Brady  and  Johanson,  Seattle,  ^ginecrt:  Bouillon  and  Griffith,  Seattle. 


For  heating  or  cooling  water 
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For  all-year  comfort  conditioning,  the  advan- 
tagea  of  water  have  made  it  the  preferred 
medium.  The  quality  of  the  equipment  uaed 
to  heat,  cool,  and  circulate  water,  therefore 
becomes  of  major  importance  to  the  designit 
engineer. 


B&G  presents  a  line  of  equipment  specifically 
designed  to  meet  the  exacting  requirements  of 
a  satisfactory  water  system.  The  B&G  Universal 
Pump,  for  example,  with  noise  and  vibration 
engineered  out . . .  velvet-smooth  in  operation. 
For  cooling,  tl^  B&G  Package  Liquid  Cooler 


offers  a  completely  integrated  unit,  alive  with 
features  for  more  economical  performance, 
easier  installation.  And  for  the  many  applica¬ 
tions  where  water-to-water  or  steam-to-water 
heat  transfer  is  required,  B&G  Heat  Exchangers 
provide  large  capacity  in  compact,  efficient 
units. 


If  you  haven’t  a  complete  file  of  B&G  literature 
on  heating  and  cooling  equipment,  write  today. 
Remember,  too,  that  the  B&G  engineering  staff 
is  always  available  for  consultation. 


Bell  &  Gossett 


COMPANY 

Dept  KD>4,  Morton  Grove,  IHinoU 


CamiUUm  Lktnm:  5.  A.  Armiinnt,  Ltd.,  1400  0’Cn»*r  Drht,  W.  Ttrtnu 
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BAG  Boosters 

Famed  for  quietness — for  efficiency — for  long 
life!  BAG  Boosters  are  offered  in  a  wide  range 
of  sizes  for  applications  requiring  less  head  and 
capacity  than  provided  by  BAG  Universal 
Pumps.  Widely  used  for  residential  heating, 
snow  melting  systems,  circulating  service  water 
and  as  secondary  pumping  units  in  larger  in¬ 
stallations.  Over  2,000,000  B&O  Boottera  have 
been  told  to  date! 
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O  Apartment  Building,  CI>icago,  Illinois  {upper  left).  Quiet  B&Q 
Universal  Pumps  are  used  to  boost  city  uxiter  pressure. 


O  Illinois  Institute  of  Technology  faculty  apartments,  Chicago 
{lower  left) .  Equipped  with  B&Q  Universal  Pumps  and  Heat 
Exchangers.  Architects:  Mies  van  der  Rohe,  Pace  Associates, 
Associated,  Chicago.  Heating  Contractor:  Wm.  A.  Pope  Co., 
Chicago. 


and  circulating  it  Noiseiefutlff 


O  Combinotion  heating-cooling  system  (above).  B&O  Universal 
Pumps  circulate  Iwated  and  cooled  water  through  the  same 
piping  system. 


BAG  Univartal  Pumps 

In  every  detail  designed  and  built  for  silent, 
vibrationless  operation! 

f 

The  motor  is  specially  ^constructed,  tested 
and  hand-picked  for  quietness.  Sleeve  hear¬ 
ings  in  both  pump  and  motor ...  suspension 
in  ring-type  rubber  mountings  and  flexible 
spring  couplers,  all  contribute  to  velvet- 
smooth  perhirmance. 


Other  features  include  the  diamond-hard, 
leak-proof  "liemite”  Seal,  oil  lubrication  and 
hydraulically  balanced  impeller.  The  remov¬ 
able  bearing  frame  permits  servicing  without 
breaking  pipe  connections — all  the  advantages 
of  split  case  design! 
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THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 


( Icin  i  al  ( N'ounnstowii,  Ohio  District  Sales  Offices  in  Principal  ('ities 


Mii,s  siHir  riMis  si  AMI \Hi>  i-ii’t  i.iM  net  on,  cointr>  ti  bii.ar  goods  toNnniT  and  i  mi 

MI(M\M(  M  llltlN(,  (Oil)  »I.MSHfl)  BARS  HOT  ROl.I.I'D  BARS  MIRK  HOT  ROM. ID  HODS  -  (OKI 
IIN  I'lAII  MX  IKOIIIK  IIN  I'l.ATI  HI  A(  K  PI. ATI.  RAM. ROAD  TRA(  K  SPIKIS  MINK  KOOl  BOLTS 


YOUNGSTOWN  PIPE  installed  in  award-winning  school 


Lylfi,  RUcftt,  Carliile  A  Wolff,  orcliitectf. 
E.  M.  8pong  Conotrurlioii  Co.,  general  can- 
trartor 

W.  O.  Blarkatone  A  Company,  plambing  and 
heating  rontrartor. 

All  of  Columbia,  bouth  Carolina. 


The  planners  of  this  school  looked  toward  the  future  and 
specified  pipe  that  will  insure  adequate  protection  to  the  radiant 
heating  system  for  years  to  come.  For  years  to  come,  because 
Youngstown  Pipe  is  made  only  of  the  finest  steel.  Its  quality  is 
closely  controlled  from  ore  mine  right  through  to  the  final 
threading  operation. 

The  7  points  of  uniform  goodness  in  Youngstown  Pipe  add 
up  to  the  fact  that  you  can’t  go  wrong  with  Youngstown.  Be 
sure  it  is  specified  on  your  next  order. 


Having  Problems? 


Phalagraph  ahawi  a  aartlan  of  tba  Langlay*Balh  Cloarwatar  High  School,  located 
at  Bath,  Alhea  County,  M.  C.  It  received  detign  awards  In  the  AASA-AIA  School 
Building  eahiblllon  and  the  South  Atlantic  AlA  Beglonal  Honor  Awards  Program 
and  from  the  School  Eaecative  magaslne. 


For  Information  and  service,  get  In  tonck 
with  the  local  distributor  of  Youngstown 
Steel  FIpe— or  phone  our  nearest  District 
Sales  Office. 


STEEL 


PIPE 


7  reasons  why 
YOUNGSTOWN  PIPE 
wos  selected 


1.  Uniform  Ductility 

S.  Uniform  Lensths 

3.  Uniform  Throadinc  D 

4.  Uniform  WNdiMUtF 

B.  Uniform  Wall  Thlcknoas  and  Blia 

5.  Uniform  Stroncth  and  Tougluioes 

7.  Uniform  Roundnaaa  and 

Straightnaaa 


t. 


kiomoRE 

—  PUMPS- 


VItTICAL  PUMP 
SingU  Unit 

Duplex  units  are  built 
witn  either  the  two 
float  switches  or  auto¬ 
matic  alternator. 


The  Skidmore  “CV”  Vertical  Pump  can  do  the  job — in  less 
space  and  at  lower  cost!  Its  top  performance  has  earned  the 
respect  and  confidence  of  the  critical  engineer  and  contractor. 
Pump  is  bronze  fitted  throughout  .  .  .  shaft  is  stainless  steel 
.  .  .  self-lubricating  bronze  bearing  directly  above  impeller  in¬ 
sures  proper  alignment  and  longer  service 


CHECK  THESE  ADVANTAGES 


Compoct  and  rifid  —  ra- 
quirot  only  m  spoca  15"  x 
15"  x  22“  for  unit  shown 
obovo. 


Avoiloblo  in  capacity  rongo 
from  500  to  10,000  tq.  ft. 
E.D.R.  ond  dischorgo  pros- 
suros  from  10  to  40  ibs. 

Footoring  mochonicol  shaft 
sool-— oliminotos  any  possi- 
bio  loakogo  from  pomp 
shaft. 


NEW  BULLETIN 

Complete  engineering  data 
and  capacity  tables  are 
yours  for  the  asking  .  .  . 
send  for  bulletin  No.  21-B. 


Rocoivor  con  bo  instollod  on 
floor  lovol  or  in  pit  —  has 
lowost  possiblo  rocoivor  in¬ 
lot  oponing. 

Cost  iron  rocoivor  for 
longor  woor. 


Inspoctod  oosily,  without 
disturbing  piping. 


SKIDMORE  CORPORATION 


ST.  JOSEPH,  MICHIGAN 


TYPE  TYPE  -  TYF«  **€¥**  OUFLKX 

AIR  CONDITIONING,  HEA 

TING  AND  VENTILATING,  DECEMBER,  1#S5£^ 

Trane  Fans  and  Coils  have  more  features  that  give  you 

HF  Greater  effldency . . . 
compactness  in  your  built-up 


Handle  Mgger  |obf  nrttli  more 
compact  equipment  •  • .  get  greater 
rellaMliU.  tool 


The  efficiency  features  of  Thane 
Fans  and  Coils  can  make  a  big 
difference  in  your  built-^  sys¬ 
tems!  For  example,  the  Trane 
Delta-Flo  Fin  and  mechanical 


fin-to-tube  bond  not  only  give 
you  a  more  efficient  coil,  but  ac¬ 
tually  form  a  stronger,  more  rigid 
unit  than  heretofore  possible.  And 
even  that  is  only  part  of  the  story. 


TIANf  CwiIrSMes*  hi  M  >ys«t  h  o*  Sm* 

SifwtS  1 09",  K  tyM*  Sirowati  •9*.  UMIty  fom  4“  Ihrough 
30",  fnpttf  tmm  1 0"  Nvoufli  4t*‘ 


Compare  Trane  with  any  other  fans 


OTrws  nsn-svsrissdins  power 
characteristics,  moderate  ro¬ 
tative  speeds. 


•  Fee  wheel  balanced  dynamical¬ 
ly  and  statically  with  elec¬ 
tronic  halancing  equipment. 


Strsamlinsd  inisl  cons  distributes  air 
evenly  in  fan  wheel  without  noisy 
turbulence.  Permits  fan  to  operate 
at  high  efficiency  with  low  noise  level. 


oftetottfve 


Manupaj: TURING  Engineers 
The  Trane  Company, 


SRagfed  heinins  of  lock-seam 
construction  (small  fans), 
welded  construction  (large 
fans)  resists  damage, 
orrevsd  psrfamiancs  hacked  by 
over  a  quarter  of  a  century  of 
fan  building  experience. 


SSbscIsI  keadns  and  outlet 
shapes  handle  large  volumes 
with  minimum  noise,  high 
efficiency. 

S  Air-ttrsamsd  hah  and  back 
plate  assembly  eliminates 
eddying  and  sht^k. 


durability. . . 

systems 


Every  Trane  feature — from  the 
accurately  streamlined  fan  inlet 
to  the  exclusive  kinetic  orifice — 
Ims  been  proved  in  actual  applica¬ 
tion.  You  know  you  can  count  on 


Trane  Fans  and  Coils  for  efficien¬ 
cy,  durability  and  compactness 
before  you  order!  For  details  see 
your  nearest  Trane  Sales  Office 
or  write  Trane,  La  Crosse,  Wis. 


Compare  Trane  with  any  other  coils 


•  Accwret*  retlng*  proved  by  over 
twenty-five  years  of  field  and 
laboratory  testing. 

•  ixciwsivs  dual  fin  contact  as¬ 
sures  high  heat  transfer,  great¬ 
er  strength. 

•  Orsatsr  rigidity  assured  by  the 
formed  delta  ridge  of  the  new 
Delta-Flo  Fin. 


•  Lew  air  frictiea  of  plate  type  fin 
offers  minimum  air  resistance. 


g  High  cail  capacity  yet  wide  fin 
spacing. 

•  2S%  mors  sffsctivs  use  of  the 
fin  surface. 


rftrTTT--, 


Mschanical  fia-to-tuhs  hood  is  as 
strons  os  though  fin  and  tube  were 
one.  Wide,  flat  collar  forma  gen¬ 
erous  heat  transfer  area. 


Kinetic  orMce  on  SD  coils  releases 
steam  in  the  direction  of  the  con¬ 
densate  flow.  Accelerates  c»nden- 
sate  flow,  guards  against  freezing, 
provides  more  uniform  temperature 
distribution  on  modulated  controL 


TRnnE 


OM  plots  fin.  With  flat  fin  design,  turbulence 
is  concentrated  behind  each  tube  os  shown  by 
this  unretouched  laboratory  test  photo.  Since 
turbulence  is  concentrated,  a  large  part  of  the 
fin  area  produces  little  heat  transfer. 


New  Oelto-file  fin.  Delta-shaped  ridse  just 
ahead  of  each  row  of  tubes  extend  tur¬ 
bulence  over  entire  fin  eurface  tor  uniform- 
heat  transfer.  Unretoucm-d  test  photo 
shows  how  every  inch  of  fin  surface  con¬ 
tributes  to  heat  transfer. 


Fans  and  Coils  for  efficient  built 


-up  systems 


or  Air  Conditioning,  Heating,  Ventilating  and  Heat  Transfer  Equipment 

l.a  Crosse,  Wit.  •  Eastern  Mfg.  Div.,  Scranton,  Pa.  •  Trane  Co.  of  Canada,  Ltd.,  Toronto  •  90  U.S.  and  15  Canadian  Offices 


Prcsuman  checks  a  final  copy  in  (ontrollcd  humidity  of  the  press  room. 


American  Blower  plays  vital  role  in  air  conditioning 
one  of  the  world’s  largest  newspaper  plants 

At  the  new  building  of  The  Philadelphia  Evening 
and  Sunday  Bulletin,  gigantic  newspa|)er  printing 
presses  reel  of!  2 10, (MM)  newspa|}ers  an  hour  .  ,  .  in 
an  atnios|)here  controlled  by  American  Blower 
etpiipment. 

A  relatively  high  humidity  in  the  press  room 
is  a  must  —  for  the  s|)eeding  miles  of  pa|)er  could 
tear  if  too  dry,  and  cause  a  delay.  This  added 
moisture,  precisely  controlled,  also  improves  print¬ 
ing.  I'he  stereoty|)e  section,  however  —  where  lead 
printing  plates  are  cast  —  calls  for  different  treat¬ 
ment.  Here,  American  Blower  ventilating  e<]ui|)- 
ment  works  'round  the  clock  to  rid  the  area  of  heat 


generated  by  the  metal  |)ots. 

(ionsidered  by  many  as  “the  mechanical  show¬ 
case  of  modern  journalism,”  the  new  Bulletin 
Building  requires  varied  air  conditions  through¬ 
out  its  over  5(M),(MM)  sep  ft.  area.  For  cooling,  heat¬ 
ing,  ventilating,  air  fdtering,  humidifying,  and 
dehumidifying  — l)oth  men  and  machines  de|)end 
on  78  American  Blower  units  in  the  race  of  getting 
news  to  readers  faster. 

You  can  count  on  American  Blower,  too  .  .  . 
whether  your  air-conditioning  needs  are  large  or 
small,  normal  or  unusual.  Just  phone  our  repre¬ 
sentative  near  you. 


New  niilletin  RiiildinK-  Anhilrcu:  George  Mowe  &  Robert  Montgom¬ 
ery  Rrctwn.  Methanital  (.ontraitors:  Riggs  Distler  8c  Company,  Inc. 
.S|)ecial  (Umstiltants;  William  fdnslx'rg  AMCHialei.  (insulting  Kngi- 
ncers:  A.  Ernest  IVAmbly;  Pennell  8c  VViltberger;  Keast  8c  HcmmI. 


In  the  section  where  printing  plates  are  made,  there  is  ’routid-the-cIcKk  ventila¬ 
tion  ...  to  exhaust  heat  generated  by  the  melting  and  tasting  of  lead. 


|e 


faster— thanks  to  conditioned  air 


In  addition  to  equipment  for 
complete  central  systems  — 
American  Blower  offers  pack¬ 
aged  air  conditioners  for  of¬ 
fices,  stores,  industrial  plants, 
and  similar  applications. 


AMERICAN  BLOWER  CORPORATION,  DETROIT  32,  MICHIGAN 
CANADIAN  SIROCCO  COMPANY,  LTD.,  WINDSOR,  ONTARIO 

Oivition  of  A^™enn 

AMERICAN  #  BLOWER 

Air-conditioning  equipment  for  every  business 
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Compact  Joy  insfotiation  at  Boqueron,  Venezuela, 
moves  huge  quontities  of  air. 


Joy  Axivane  design  means  power  savings  at 
Alcoa's  Texas  Plant. 


’Round  the  Worid,  JOY  Handles  the  Hard  Ventilating  Jobs 


Joy  handles  the  hard  jobs  in  ventilation  round  the 
world  because  a  Joy  fan  develops  greater  volume  of 
air  per  pound  of  fan  and  motor — because  of  simplicity 
of  installation  that  eliminates  duct  offsets,  elbows, 
drives  and  guards.  The  JOY  Axivane  fan  is  a  favorite 


models  specially  designed  to  meet  the  needs  of  modern 
industry.  The  Joy  Axivane  Series  1000  is  a  standard 
line  available  to  you  ready  for  installation. 

For  complete  information  about  the  JOY  standard 
line  of  136  models — to  learn  about  JOY  custom 


Space-saving  Joy  fans  are  installed  at  part  of 
the  duct  system  at  Reliance  Electric's  Ohio  Plant. 


Dependable  Joy  installation  circulates  freezing 
air  in  California  Cold  Storage  Plant. 


of  ventilating  engineers  because  JOY  installations  engineering  service,  write  to  Joy  Mam/fatturmg  Com- 


save  up  to  70%  of  the  space  occupied  by  other  fans  poey,  O/iver  Building,  PitHburgh  22,  Pa.  In  Canada: 


of  equivalent  performance.  This  space-saving  feature  Joy  Manujacturing  Company  {/Canada)  Limited,  Galt, 


I 


of  Joy  fans  makes  possible  more  profit-making  pro-  Ontario 
duaion  area. 

An  Axivane  fan  is  an  integral  part  of  the  duct  in 
which  it  is  installed.  Pre-lubricated,  double-shielded 
ball  bearings  permit  the  fan  to  be  installed  in  any 
position — give  you  long  service  without  attention.  4^ 
These  precision  air-moving  machines  are  marvels  of 
efficiency  and  compactness.  They  provide  economical, 
efficient  air  circulation  for  all  types  of  commercial 
and  industrial  applications.  * 

You  can  choose  from  a  standard  line  of  over  136  ‘ 
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Ar€hh0€t»: 

Kiiiaiii,  M^pklw,  Or— lay 


fugiii— r>: 

R.  0.  IQiiibaR  Caiwyiiy 


N—finf  CMfrwf—: 
f .  J.  Uby  m»d  C»mfamy 


Needham,  Massachusetta,  looked  ahead  25 
years  ago  —  and  looks  ahead  today.  It  is  one 
of  the  fastest-growing  communities  in  the 
State.  And  —  like  so  many  other  towns  —  it 
has  had  to  face  the  future  now. 

25  years  ago,  its  new  high  school  building 
appeared  adequate  for  many  years  to  come. 
And,  looking  ahead  at  that  time,  to  long-term 
economy  of  fuel  and  low  maintenance  costs, 
the  town  invested  a  few  extra  dollars  in  the 
best  boilers  available  —  two  20-section  60 
Smith  Cast  Iron  Boilers  for  coal-burning. 

In  1954,  the  town  decided  to  double  the  ca¬ 
pacity  of  the  original  building.  Speciftcations 
called  for  two  new  60  Smith  oil-burning  boilers 
and  conversion  of  the  older  boilers  to  oil. 

To  determine  the  condition  of  the  old  boilers, 
the  engineers  decided  that  a  careful  examina¬ 
tion  should  be  made,  and  as  the  bridge  wall 
sections  were  not  to  be  used  after  conversion, 
they  were  broken  and  examined.  Present  at 
this  inspection  were  representatives  of  the 
architect,  heating  engineers,  heating  contract¬ 
or,  insurance  company  and  The  H.  B.  Smith  Co. 


The  sections  showed  even  thickness  of  fine 
gray  iron  with  no  appearance  of  deterioration. 
Since  these  sections  were  located  in  the  hottest 
part  of  the  boiler,  subject  to  the  greatest  wear, 
it  was  the  unanimous  opinion  of  those  present 
that  the  town  would  wise  to  use  the  old 
boilers  along  with  the  new  ones. 

The  installation  has  now  been  through  its 
first  winter,  and  never  at  any  time  have  more 
than  three  boilers  been  on  the  line,  despite  the 
fact  that  the  heating  load  calls  for  the  fourth 
boiler  when  necessary. 

If  Needham,  back  in  ’29,  had  “saved  money” 
with  a  '‘20-year  boiler,”  the  town  today  would 
be  out  many  thousands  of  dollars  —  in  added 
maintenance,  extra  fuel  and  the  new  capital 
investment  needed. 

Now,  because  the  town  looked  ahead  in 
1929,  it  can  look  ahead  in  1955  to  many,  many 
more  years  of  efficient  heating  service  from  its 
dependable  two  sets  of  twins.  And  the  money 
saved  can  be  spent  where  it’s  vitally  needed 
today  —  educating  children,  not  feeding,  main¬ 
taining  and  replacing  boilers. 


THE  H.  B.  SMITH  CO.,  INC.,  WESTFIELD,  MASSACHUSETTS  •  btabiidtsd  1853 
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NOW... a  complete  line 

of  centrifugal  pumps 
forair  conditioning  from... 


FULL  RANGE  OF  SIZES 

Vi,  It  2,  and  3  horaepower,  motor-mounted  or 
belt-driven  models. 

TWO  CASING  SIZES 

I"  X  1 14'  or  1 14  X  114'. 

ALL-BRONZE  IMPELLER 

Accurately  balanced  for  smooth  operation. 

REMOVABLE  BRONZE  WEARING  RINGS 
Easily  replaced  for  longer  pump  life. 

ROTARY  SEAL 

Eliminates  leakage  (stuffing  box  may  be  specified  on  **123"  models.) 
CORROSION-RESISTANT  SHAFT 

Suinless  steel  for  trouble-free  service. 

WIDE  RANGE  OF  CAPACITIES  AND  HEADS  ■ 

Capacities  to  90  GPM.  Heads  up  to  133  feet. 


Centri-Thrift  Pumps. 


for  Bulletin  210  on 
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A  CHALLENGE! 

THB  STRONOBST  MADB  BY  ANY  OALVANIZBD  BHBBT: 


Anyth  mil,  t/mt  (an  he 
made  of  steel  sheets 


DISTRICT  SALKS  OFFICES 

ATUNTA  BOSTON  BUFFALO  CHICAGO  CINCINNATI  CLEVELAND  DETROIT 

HOUSTON  NEW  YORK  PHILADELPHIA  ST.  LOUIS  SAN  FRANCISCO  WHEELING 


•  Take  all  the  ideal  working  qualities  yon  have  ever 
hoped  for  in  a  galvanized  sheet . . .  put  them  all 
together  and  you’ll  get  some  idea  of  the  amazing 
workability  of  Wheeling  sofTite  Galvanized 
Sheets. 

Here  is  a  soft,  ductile  sheet,  with  the  tightest  zinc 
coating  yet  produced  ...  so  tight,  in  fact,  that 
you  can  use  Wheeling  sofTite  to  make  anything 
you  make  of  steel  sheets. 

If  you've  been  having  difficulty  using  customary 
galvanized  sheets,  try  Wheeling  sofTite.  So  many 
users  have  acclaimed  it  the  ideal  galvanized  sheet 
that  Wheeling  is  tripling  its  sofTite  production 
facilities  in  1955. 

Get  details  today.  Call  or  write  the  Wheeling  sales 
office  nearest  you.  Wheeling  Steel  Corporation, 
Wheeling,  West  Virginia. 


IT’S 

WHEEIING 

STEEL 


can  be  m 

WHEEUNG 

sofTite 

galvanized  sheets 
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30  8000  sfzM 

There'i  a  Modinc  Convector  to  meet 
your  exact  needs:  Deluxe,  standard  and 
institutional  models— free-standing,  fully 
and  partially  recessed,  concealed  and 
Wall-hung  types  with  many  design  varia¬ 
tions.  Model  shown  above  is  a  Type  F, 
fully  recessed. 


Smartest  buy -three  ways! 

/IMPROVE  vO  INCREASE  ^  SAVE  THE 

•  ROOM  APPEARANCE  OCCUPANT  COMFORT  BUYER  MONEY 

I 

Modine  Convectors  replace  unsightly  Modine  Convectors  assure  gentle  cir-  Considering  the  many  advantages  they 

radiators  .  .  .  lend  smooth,  classic-  culation  of  warm  air.  There  are  no  offer,  Modines  arc  remarkably  low 

modem  appeal  to  every  room.  And  drafts,  no  hot  spots  near  the  convec-  priced.  And— they  offer  years  of  effi- 
they’re  finished  to  "take"  paints  that  tor,  no  cold  spots  in  the  far  comers,  cient,  inexpensive  heating  at  nominal 
match  any  decor.  Also,  Modines  re-  And,  because  they  arc  individually  con-  cost  for  maintenance.  Each  Modine, re¬ 
tain  "new  look”  for  years  because  of  trolled,  they  can  easily  be  set  to  suit  gardless  of  its  price  bracket,  is  crafts- 

special  bonderizing  process.  the  occupant’s  express  wishes.  man  built  with  quality  materials. 

for  €ompl«to  dolallt,  contort  tho  Modlno 
roprotontotivo  ll$tod  in  tho  ela$$Jfiod 
phono  book  or  writo  Modino  Mfg.  Co., 
til  I  DoKovon  Ava.,  Racino,  Wi%. 
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HO#fMAN  H*H 
UNIT  MtATW^ 
VtNT 


The  steam  main  must  be  hot  first  so  that  the 
heating  system  will  get  the  maximum  amount 
of  heat  in  the  miminum  amount  of  time.  The 
No.  75  vent  with  its  large  venting  capacity  lets 
the  air  out  of  the  main  permitting  the  heating 
units  to  function  at  their  greatest  efficiency. 

Size  connection  male,  Vi*  female.  Max. 
operating  pressure  10  lbs. 


for  good  circulation  on  any  water 
system  it  is  necessary  to  let  the  air  out. 
The  No.  79  with  its  special  float  mech> 
anism  and  rugged  construction  vents 
the  air  from  the  mains  on  Hot  Water 
Heating  Systems— Domestic  Water 
Systems— Summer-Winter  Units— In¬ 
dustrial  Processes. 

Tapped  at  the  top  for  14  '  pipe  con¬ 
nection  to  conduct  away  moist  air. 

Max.  Operating  Press.  75  P.S.I. 
Size  Conn.  male,  Vi'  female. 


Steam  Unit  Heaters  must  be  "piping  hot"  to 
give  best  results.  The  smallest  amount  of  air 
must  be  eliminated  as  fast  as  it  accumulates.  The 
No.  74  vent  was  designed  to  meet  the  unusual 
air  problems  in  steam  unit  heaters.  This  vent  will 
operate  with  rising,  dropping  or  steady  pressure. 

Vents  300  Cu.  In.  ot  air  per  minute  at  1  lb. 
and  800  C.I.M.  at  10  lbs.  Size  Conn.  Vi'  male, 

Vi'  female.  Max.  Operating  Press.  50  P.S.I. 

To  get  top  performance  on  Steam  Unit  Heaters,  Steam  Heating 
Systems,  Steam  Process  Work,  Hot  Water  Heating  Systems, 
Domestic  Water,  Summer-Winter  Units — Water  Process  work, 
air  must  be  eliminated  from  the  mains.  The  "Hoffman  Big  3 
Main  Vents"  are  designed  to  vent  the  air  accumulations  in 
the  main  so  that  the  equipment  will  funaion  effeaivel^. 

Installation  of  these  main  vents  now  on  old  or  new  jobs  will 
insure  the  maximum  efficiency  of  the  equipment. 
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Most  promising  word  in  air  conditioning  control  today 
is  electronics.  Electronics  has  brought  new  techniques, 
new  terms,  new  questions.  How  important  is  outdoor 
compensation?  Is  automatic  sequencing  practical 
for  buildings  of  any  size  ?  What  about  averaging  ? 
Here  are  the  answers— in  the  first  of  a  series  of  reports 
from  the  pioneer  manufacturer  of  electronic  controls. 


Electronic  Temperature  Control 


More  than  3,000  Honeywell  installations  have  shown  electronics 
to  be  the  most  flexible  system  for  any  commercial  building; 
it  gives  better  control,  more  convenience,  at  less  cost. 


Honeywell  built  the  first  elec¬ 
tronic  thermostat  only  half  a 
dozen  years  ago. 

Since  then,  electronics  has  become 
the  most  exciting  concept  in  the  field 
of  commercial  heating,  ventilating 
and  air  conditioning  control.  The 
mystery  is  gone:  more  than  5,000  working  instal¬ 
lations  by  Honeywell  alone  are  proving  the  value 
of  electronic  temperature  control  to  engineers, 
architects  and  building  management  from  coast 
to  coast. 

You’ll  find  the  up-to-date  story  of  electronic  con¬ 
trol  profitable  to  know— because  there’s  plenty  of 
evidence  that  electronics  is  rapidly  setting  a  new 
standard  in  the  industry. 

Developers  of  the  electronic  thermostat  were 


looking  for  better  temperature  con¬ 
trol.  They  found  it— in  a  small  coil 
of  wire  that  held  the  means  of 
sensing  and  correcting  temperature 
change  quickly  and  accurately,  with¬ 
out  bulk,  without  clumsy  linkages 
or  moving  parts. 

New  facts  came  to  light  when  these  controls 
were  actually  put  to  use.  They  not  only  proved  to  be 
faster,  simpler,  easier  to  maintain.  They  also  were 
able  to  do  a  complete  comfort  control  job  in  ways 
ordinary  controls  couldn’t  begin  to  match.  And 
they  saved  money. 

You  can  now  assure  a  client  that  where  appli¬ 
cable,  electronic  controls  will  deliver  maximum 
comfort  with  maximum  convenience,  efficiency, 
and  economy. 


Honeywell 

Electronics 

Report  Number  One 
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What  are  advantages  ? 

What  is  there  about  electronic  control  that  makes 
such  benefits  possible?  Considering  specific  advan¬ 
tages  of  electronics  will  help  provide  the  answer. 
It  may  also  suggest  solutions  to  some  of  your  own 
control  problems. 

Central  Control  heads  the  list  of  these  advantages. 
The  electronic  central  control  panel,  set  up  any¬ 
where  within  the  building,  provides  a  compact 
supervisory  control  center  from  which  every  vital 
function  of  the  control  installation  is  directed. 
Gone  is  the  need  for  indi¬ 
vidual  thermostat  check¬ 
ing  and  calibration ;  all 
adjustments  may  be  made 
at  the  panel. 


comes  of  age 


What  this  means  in  terms  of  savings  in  man¬ 
power  and  maintenance  is  obvious.  What’s  more, 
the  panel  also  eliminates  that  flaw  in  many  a  con¬ 
trol  system,  thermostat  tampering  by  untrained 
personnel.  The  central  electronic  control  panel  is 
most  at  home,  of  course,  in  large  buildings.  But 
the  simplicity  of  electronics  now  makes  the  panel 
economically  feasible  even  for  small  structures. 


Automatic  sequencing 
now  100%  practical 

Any  air  conditioning  control  sys¬ 
tem  benefits  tremendously  from 
automatic  change-over  from  heat¬ 
ing  to  cooling,  and  from  auto¬ 
matic  use  of  outside  air  to  carry 
part  of  the  cooling  load.  Now, 
electronics  makes  automatic  sequencing  practical 
for  any  job,  large  or  small.  It’s  convenient:  the 
same  thermostat  may  sequence  from  heating  to  full 
ventilation  to  mechanical  cooling.  It’s  effective:  it 
utilizes  the  thermostat’s  full  operating  range.  It’s 
economical:  automatic  ventilation  economizer 
cycle,  built  in,  cuts  cooling  costs  impressively; 
night  set-back  saves  fuel. 

With  electronics,  use  of  averaging  thermostats — 
while  no  substitute  for  adequate  zoning— is  no 
longer  costly  and  complicated.  In  controlling  an 


open  area  as  a  single  zone,  for  example,  it’s  simple 
to  locate  inexpensive  electronic  thermostats  so  that 
load  changes  peculiar  to  the  enclosure’s  equipment 
or  occupancy  are  sensed  and  averaged  out,  main¬ 
taining  a  constant  comfort  level. 

Ideal  compensation  achieved 

Electronic  controls  are  essential  to  the  kind  of 
compensation  that  means  consistent  comfort  levels 
in  any  building.  Shifts  in  occupancy;  variations  of 
wind,  sun  and  cloud  effects;  sudden  changes  in 
outdoor  temperature— all  are  compensated  for  with 
greater  speed,  accuracy  and  stability  through  elec¬ 
tronics.  Automatic  winter-summer  reset,  utilizing 
an  outdoor  thermostat,  cures  temperature  drift  in 
winter,  air-cooling  shock  in 
summer.  Which  means  that 
comfort  conditions  inside  never 
change  with  the  weather. 

Simplicity  is  inherent  in  elec¬ 
tronic  controls;  no  specialist  is 
needed  for  installing  or  servic¬ 
ing.  Wiring  is  low  voltage,  with 
standard  color  coding— easily  understood  by  any 
heating  and  air  conditioning  technician.  Today’s 
installations  will  be  up-to-date  for  many  years  to 
come.  Maintenance  and  equipment  aging  prob¬ 
lems  are  minimized,  because  the  electronic  thermo¬ 
stat  contains  no  moving  parts. 

Key  word;  flexibility 

These  advantages  are  summed  up  in  one  word: 
flexibility.  It  means  that  all  or  any  combination  of 
the  electronic  system’s  features  are  readily  adapt¬ 
able  to  the  solution  of  specialized  control  problems. 
The  result  is  better,  more  efficient,  more  convenient 
control,  and  with  important  dollar  savings. 

In  fact,  it’s  flexibility— \t\  the  entire  field  of  tem¬ 
perature  control  —  that  helps  establish  clearly 
Honeywell’s  leadership.  For  only  Honeywell  makes 
all  three  types  of  control  systems:  pneumatic,  elec¬ 
tric,  electronic,  each  with  distinctive  advantages  for 
certain  applications.  Thus  only  Honeywell  is  able, 
with  complete  objectivity,  to  help  you  select  the 
one  system  shaped  perfectly  to  the  needs  of  the 
building  and  its  occupants. 

•  •  • 

Aik  for  our  new  electronic  control  booklet  which  telli 
more  fully  how  to  apply  electronict  to  your  control  prob~ 
lemt.  Write  Honeywell  Dept.  HV~t2-t40,  Minneapolii  H, 
Minn. 

Minneapolis-Honeywcll  Regulator  0>mpany 
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Super-clean  air  with 


O-MATIC  I 


While  collecting  all  but  the  minute  particles  of  dust  and 
smoke,  ROLL-O-MATIC  carries  out  its  own  maintenance 
program.  Filter  curtain,  consisting  of  a  5  ft.  wide  by  70 
ft.  long  "blanket”  of  bonded  glass  fibers,  compressed  into 
a  roll  13"  in  diameter,  is  mounted  at  top  of  unit.  Con¬ 
trolled  by  an  automatic  timer,  the  curtain  moves  down 
face  of  filter  to  maintain  desired  operating  resistance  and 
the  dirt-laden  media  re-rolled  on  spool  at  bottom.  Rolls 
are  changed  like  the  film  in  a  camera. 


A  perfect  trap  for  the  tiny  particles  of  smoke  and  dust 
remaining  in  the  airstream !  The  Electro-PL  is  a  dry  type 
electronic  filter  combining  high  efficiency  with  simplified 
design.  Its  Airmat  paper  media  is  low  in  cost  and  after 
accumulating  a  full  dust  load  is  easily  replaced  with  clean 
media  which  returns  filter  to  its  original  efficiency. 


Tk«  tvmblnotiMi  AAF  air  fillor  il•»tallall•a  ^lctur*a  obav*  It  port  of  air  con- 
ailianint  tytlom  tarviof  iSa  Amaricoa  Natlanal  Sooli,  Otkoga,  III.  lytlom  wat 
iiHfollaa  ky  Kroatchall  Insiiiaarina,  Cklcofa,  HI. 
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minimum 


■»j  up  M 


IS  OUR 


Self-Servicing 


o-MATic  Teams 


BUSINESS! 


With  Filter  to  Form 

Highly  Efficient  **Care-Free”  Air 
Cleaning  Operation 

Here  are  two  filters  that  "pool”  their  basic  features  to  bring 
you  performance  and  maintenance  advantages  not  found  in  any 
single  air  filter  type.  This  versatile  combination  was  created  for 
those  operations  demanding  super-clean  air  but  whose  location 
in  areas  of  heavy  dust  concentrations  posed  a  constant  and  costly 
filter  maintenance  problem. 

CLEANING  EFFICIENCY— 

HEAVY  DUST  TO  ELUSIVE  SMOKE 

ROLL-O-MATIC,  serving  as  the  primary  cleaner,  collects  the 
heavy  portion  of  the  dust  load— removes  all  but  the  minute 
particles  of  dirt  and  smoke. 

"Clean-up  position”  falls  to  the  Electro-PL.  This  electronic 
filter  completes  the  job— collecting  the  small  particles  of  dust 
and  smoke  that  so  frequently  cause  product  contamination  as 
well  as  smudging  and  discoloration  of  interior  surfaces. 


\ 


MAINTENANCE— SELDOM  AND  SIMPLE 

The  primary  cleaner  usually  poses  a  maintenance  problem  due 
to  the  nature  of  the  dust  load  collected.  But  not  the  ROLL-O- 
MATIC!  Its  renewable  media  filter  curtain  assures  highest  clean¬ 
ing  efficiency  automatically  for  weeks  and  months  on  end— with 
maintenance  reduced  to  once-a-year  replacement  of  the  Roll-O- 
Mat  media. 

Light  nature  of  the  Electro-PL’s  dust  load  makes  for  infrequent 
maintenance  which  consists  of  simple  replacement  of  the  Airmat 
paper  media. 

Whether  it  takes  one  or  a  combination  of  filter  types  to  solve 
your  problems,  AAF  has  both  the  experience  and  line  of  product 
to  meet  your  needs  in  the  most  effective  and  economical  manner. 
A  call  to  your  nearby  AAF  representative  will  put  all  the  re¬ 
sources  of  "Air  Cleaning  Headquarters”  at  your  disposal. 


A 


mencan 


AirL 


■Iter 


COMPANY,  INC. 

294  Central  Avenue,  Leuitville  t,  Kenluchy 
American  Air  Filter  ef  Canada,  Ltd.,  Mentreal,  F.  Q. 


IIIImU 

Selecletherm  —  ee 
ewtomatUeMy  ten- 
trailed  klfli  vacuum 
(laem  kaollnf  tyt- 
ram  wtilcti,  direufK 
•Infla  dial  caniral, 
balancac  kaal  >ua- 
pty  agalnir  heat 
laai  la  pravlda  avan, 
centlanl  warmth. 


if/nm 

Unit  ■lawara  —  a 
naw,  divartlllad  line 
at  diraci  and  ball 
driven  canirlfueal  tana 
available  In  a  wida 
ranfa  at  wheel  dlam- 
elara  and  co^cMaa. 


am:  Tree  N  tOTO- 
ClONI-a  hifh  atficlancy 
hydra-atarlc  fraciellalar 
datlfnad  far  lha  callacllen 
at  balh  ceoraa  eerdd** 
and  aalrema  tinea  In  aa- 
caaalva  cancantrallena. 
Available  in  eahaual  vel- 
umaa  tip  la  S0,000  cfm. 


American  Air  Filter  Ormpany,  Inc. 

294  Central  Avenue,  Louisville  8,  Kentucky 

I  would  appreciate  receiving  catalogs  describing 
the  following  equipment— 

□  ROLL-O-MATIC  Air  Filters 

□  Electrt>-PL  Air  Filters 
n  Illinois  Selectothcrm 

□  Herman  Nelson  Unit  Blowers 
Q  Roto-Clime  Dust  Orntrol  Units 

Name _ 

r.ompany- 

Street 

City 
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State 


SEND  FOR 
BULLETIN  SS  800 


^  autoHt€itcc 
4u^0t€nf€d  ofoenaUt 


»  0  0  vwiin  wtrftviivii  mvivit 

1/3  H.P.  Hermetically  sealed  capacitor  motor.  Cannot  be 

damaged  by  power  failure. 


All  relays  and  overload  protection  contained  in  wall 
mounted  control  box.  PLUGS  into  power  supply  — pump 
power  cable  PLUGS  into  control  box.  Controls  may  be 
serviced  or  replaced  without  disturbing  pump 
or  piping  connections. 


Sure,  positive  electrode  control.  No  moving 
control  parts  in  pit.  No  possible  damage  from  dirt  or 
water,  no  diaphragms  to  replace. 


Cast  iron  housing,  bronze  impeller,  stainless  steel  shaft, 
capacitor  motor— all  insure  long  life  and 
trouble-free  service. 


Operates  in  Metal,  Tile  or  Concrete  Sump— 2  to  12  feet 
deep.  Can  be  installed  in  a  15"  opening  with  less  than  2  ft. 
headroom  clearance  above  pump.  Hgt.  12%";  dia.  11";  wgt. 
50  lbs.  Same  pump  used  in  sumps  2  to  12  feet  deep. 


PERFORMANCE 

Discharge  (ft.) 

^  Cap.  GPH 


w 

m 

[T 

1516  NORTH  FREMONT  STREET  •  CHICAGO  2  2,  ILLINOIS 


32 


DECEMBER,  1955,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


and  *Tum-Turn*  agf  applicobl*  only 


to  product^f  Tum  Tutmt. 


How  to  get 
more  for  your  dollar 


In  ftalnloM  stool  fittings  I 


When  you  specify  Tubb-Tukn*  Welding  Fittings 
and  Flanges . . .  regardless  of  type,  size  or  material 
.  .  .  you  can  be  sure  you  are  getting  top  value. 
Manufacturing  improvements  which  we  are  con* 
stantly  making  assure  not  only  unsurpassed 
quality,  but  economies  which  are  passed  on  to  you. 


In  Tube-Tubn  Stainless  Steel  Welding  Fittings, 
for  example: 

Recent  advancements  in  our  production  techniques 
have  netted  important  savings,  resulting  in  price 
reductions.  Are  you  taking  advantage  of  these  savings 
. . .  plus  the  extra  values  described  on  the  next  page? 


TUBE-TURN  Welding  Fiftingt  and  Flanges  are  made  in  U.S.A. 
They  meet  all  U.S.  piping  code  apecificationt. 


TUBE  TURNS 

A  DivUlen  ef  Nelienel  Cylinder  Get  Cempeny 

SItTIICT  SttICIti  NewTetk  •  fbMedelybie  •  rimbergli  •  •  Sttreit  •  CMtea*  •  iMMtCIty  •  SMter 

U«  A*f*l*«  •  ten  treedMe  •  leettU  •  Atleete  •  Telte  •  Neeifee  •  eeNet  •  AUAIeeA,  leiet 


LOUISVILLE  1, 
KENTUCKY 


•'•TUBI-TUaN 


MATCH  FIPI  for  cokwiafcd  b<»rMfn«  affMigHi.  LONO-LASTINO  IDiNTinCATION.  Uctro-«tch  UNIFORM  WALL  THICKNiSS.  Pip*  minimum 

markingt  giv*  cornpUf*,  p*rman*nt  information.  wall  thickn*M  toloranc*  of  87V^%  of  nominal 
Pittingt  hav*  bright,  attroctiv*  finish.  thicknow  is  maintainod. 


TUBE-TURN* 

Stainless  Steel 
Welding  Fittings  oad  Flanges 
effer  you 

these  extra  values 


MIST  ALL  CODiSt  ASTM  A312  (for  mat*rial)j  AASS  SP43  and  ASA  B16.9 


(for  dinwnsiofM);  MSS  SP25  (marking  procodur*). 


COMPLITI  LINI  IN  STOCK  ...  four  analys*si  Typ*  304,  3041,  347  and  316.  Four  wall  thickntssMi  Sch*dul*t  5S,'l0S,  40S,  SOS. 


AnlMI*  tntt  gttt  «m% 
TUBB  TURNS'  ihlNUm 

DISTRICT  OPFICBS 
Naw  Y*Hi 


CKt(«u« 


•‘TUBC-TUEN"  mS  *lt*  lU*.  U.  B.  Pat.  OC. 


Kmhm  City 
Daiivaf 


Taita 


$•«  Snmciac*  Pallua 
Ml*law*,  Taaca 


TUBE  TURNS 

A  DIVISION  OS  NATIONAL  CTUNDtB  OAS  COMPANY 

LOUISVILLE  1,  KENTUCKY 


Fotktom - 


CONNOR 


UNION  CENTRAL  Annex 
Building,  Cincinnati, 
utilizes  some  200  Kno- 
Draft  High  Pressure  Air 
Diffusers  for  quiet,  draft¬ 
less,  comfortable  air 
distribution. 


REMIND  THE  SCENES 

photo  shows  typically 
compact  Kno-Draft 
single-duct  system.  Note 
flexible  connectors.  Out¬ 
lets  at  same  level  as  ducts 
explain  why... 


High  Pressure  Saves  Space 


room  temperature  control  from  cen-  book  on  the  subject.  Write  on  your 
tral  station  systems.  letterhead  for  a  copy  of  Bulletin  K33. 

Kno-Draft  High  Pressure  Air  Connor  Engineering  Corporation, 
Diffusers  are  especially  designed  to  Dept.  J- 125,  Danbury,  Connecticut, 
handle  air  at  branch  duct  velocities 
up  to  3,(KX)  feet  per  minute.  Outlets 

are  equipped  with  dampers  and  sound  QRflH 

traps  to  eliminate  noise.  System  |H|||||| 

provides  even  temperatures 
throughout  the  area  with- 
out  drafts. 

For  a  full  dc'seription  of 
Kno-Draft  High  Pressure 

Air  Diffusers  and  layouts  for  ® 

typical  systems,  read  the  Connor  text-  adjustablo  air 


Space  saving,  of  course,  is  only  one 
advantage  of  high  pressure  air  trans¬ 
mission.  But  it’s  important.  High 
building  costs  make  it  worth  while  to 
reduce  space  allotted  to  air  ducts;  and 
in  existing  structures,  small  high 
pressure  ducts  have  permitted  central 
system  air  conditioning  where  space 
limitations  prohibited  conventional 
designs. 

Additional  advantages  of  Kno- 
Draft  high  pressure  systems  are:  ( 1 ) 
flexibility  to  meet  changes  in  air  con¬ 
ditioning  reejuirements  without  modi¬ 
fying  the  system,  and  (2)  individual 
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Ua^loss 


DISPOSABLE  AIR  FILTERS 


The  new,  extremely  fine,  silky  fibers  in  Pittsburgh’s  improved 
Glasfloss  Filters  stop  and  hold  more  dust — and  are  easy  on 
the  hands! 

Available  in  all  standard  furnace  and  air  conditioning 
filter  sizes,  Glasfloss  filter  media  is  also  available  in  Bulk 
Roll-Paks  to  provide  convenient  and  economical  replacement 
material  for  all  commercial  and  industrial  filtering  uses. 

For  complete  information  and  prices,  write  Glasfloss  Dept., 
Fiber  Glass  Division,  The  Pittsburgh  Plate  Glass  Company, 
One  Gateway  Center,  Pittsburgh  22,  Pennsylvania. 


riiit 


[G. 


GLASS 


PITTSBURGH 


PAINTS  •  GLASS  •  CHEMICALS  •  BRUSHES 


PLASTICS 


SS  COMPANY 
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On  on  annual  basis  — -  that’s  mora 
than  90,000  gallons  of  oil  savod. 

Complete  shutdown  flexibility  with  the  assurance  of 
fast  steaming  from  a  cold  start  is  the  key  to  these 
remarkable  savings  for  a  petroleum  processor  and 
marketer  in  Milwaukee,  Wisconsin.  Now,  a  Cleaver- 
Brooks  500-hp  boiler  operates  10  hours  a  day,  5  days 
a  week,  where  formerly  two  150-hp  units  operated 
continuously  24  hours  a  day,  7  days  a  week.  Fewer 
boiler  working  hours  also  saves  up  to  $11,000  yearly 
in  maintenance. 

By  replacing  outmoded  equipment,  this  petroleum 
processor  also  enjoys  the  benefits  of  guaranteed  80% 
operating  efficiency,  four-pass  design,  forced  draft, 
5  sq.  ft.  of  heating  surface  per  boiler-hp  and  fully- 
automatic  firing.  Cleaver-Brooks  Company,  Dept.  P, 
315  E.  Keefe  Ave.,  Milwaukee  12,  Wisconsin  —  Cable 
Address:  CLEBRO  —  Milwaukee  —  all  codes. 


•-ond-ofttr’’  foa. 


*Nam*  Mupplied  upon  rtquttt. 


IM  iM  help  you  brat  the  pen- 
•Itira  ot  boiler  obNolraoence 
—  with  a  naxlem  Clraver- 
Ilrooka  irMtallation.  Hizra 
from  IS  to  son  hp,  IS  to 
'  2S0  p«i  —  atram  or  hot 

water,  for  hratins  or  pro- 
^  craaing.  Write  for  catalog. 
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Keeping  Tubes  (S©®IL  is  a  job  for 


quiet  operating 

Galloher  Air-Vans^ 

WXIX,  Milwouk**  a  $1,500,000  inv««tfn*nl 

by  th*  CIS  toUvitien  nalwerfc 


m 


IT  takes  cool  tubes  to  keep  a  TV  station 
on  the  air.  And  at  WXIX,  the  Columbia 
Broadcasting  System  outlet  in  Milwaukee, 
Wisconsin,  Gallaher  Air-Vans  do  this  vital  job. 

Air- Vans  are  teamed  with  the  station’s  air 
conditioning  system  to  keep  the  hundreds  of 
electronic  tubes  necessary  for  program  trans¬ 
mission  from  burning  up.  The  exhausters 

literally  help  keep 
banks  of  tubes  from 
melting  in  self  cre¬ 
ated  heat. 

Air-Vans  are  used 
in  other  areas  of  the 
station  for  the  every¬ 
day  tasks  of  venti¬ 
lating  toilet  rooms, 
equipment  rooms 
and  studias. 


loft*  and  Frodorickton,  Enfinoon 

Quiet  operation  and  accurate  performance 
are  the  reasons  given  by  the  engineering 
firm  of  Lofte  and  Fredericksen  for  specify¬ 
ing  Gallaher. 

“We  have  used  them  extensively  and  we  have 
confidence  in  their  performance,”  commented 
Bert  Fredericksen. 

The  WXIX  installation  is  another  example 
of  how  more  and  more  architects  and  engi¬ 
neers  are  turning  to  Gallaher  Air-Vans. 

It  pays  because  when  you  buy  Gallaher  you 
can  l)e  sure  of  performance,  and  with  Gallaher 
performance  comes  low  noise  levels,  low  in¬ 
stalled  silhouette,  patented  scroll  design  and 
protective  air-seal-off,  availability  in  special 
metals  and  weatherproof  design.  Capacities 
150-65,000  CFM  Static  Pressures  to  4  inches. 
These  features  make  Air-Vans  ideal  for 
almost  any  industrial  application. 


NIHimiI  m  tffkiMit  ytwtr  v*«llldllR| 
trtltui  Hmm  bMht  of  iMbM  wmI4  moll. 


Ptonwt  iit  M0$»crth-d»$lgn0^  p«w*r  roof  OMhoy$tof$. 

The  GALLAHER  Company 

4108  Dodg*  Strict  Omaha,  Nibratka 
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The  following  list  it 
typical  of  the  process 
industries  served  by 

'superior 

STEAM 

GENERATORS 

I 

ALCOHOL 

ARTIFICIAL  LEATHER 
CEMENT 
CERAMICS 
CHEMICALS 

COAL  TAK  PRODUCTS 
ELECTRODES 
FOOD  PRODUCTS 
GLASS 
LINOLEUM 

PAINT  AND  VARNISH 
PETROLEUM 
PROVISIONS 
PULP  oi»U  PAPtK 
RUBBER 
SOAP  c 

SUCAk  KFilNING 

VEGETABLE  and 
MINLRAL  OILS 

WATER  GAS 

WOOD  CHEMICALS 


at  the  mmn  HDSg 

cuts  costs  for  process  industries 


To  provide  high  quality  process  steam  for  widely  separated  operations, 
many  processing  plants  are  installing  completely  packaged  Superior 
Steam  Generators  at,  or  close  to  the  point  where  steam  is  used.  These 
highly  efficient  and  compact  units  may  be  set  up  on  any  floor  capable 
of  supporting  their  weight,  connected  to  service  supply  and  fuel  lines, 
and  put  into  operation  within  24  hours  of  delivery. 


Put  a  PACKAGED  PLANT  in  your  picture 


Avoid  the  trouble  and  expense  of  inefficient  long  steam  lines 
by  installing  completely  packaged  Superior  Steam  Genera* 
tors  at  the  point  of  steam  consumption.  Superior  Steam 
Generators  are  fully  automatic,  burning  oil,  gas,  or  both  in 
combination;  and  are  guaranteed  to  operate  at  thermal 
efficiencies  in  excess  of  80%. 


18  sixes  from  20  to  600  bJi.p. 
and  for  pressures  to  250  p.s.I. 
For  complete  details  write 
today  for  Catalog  719 


for  performance  you  can  BANK  on 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 

TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 


SriAAA  GENERATORS* 
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introduction 
Load  Determination: 

Transmission  Losses 
Intermittent  Heating 
Ventilating  end  Humidification 
Losses  from  Ducts, 

Pipes  end  Tubes 
Fuels  end  Combustion 
Air  Distribution 

Conventional  Heating  System  Design 
Panel  Heating  Design  Procedure 
Solar  Heating  Design  Procedure 


320  Pages 
96  Charts  and 
Illustrations 

$7.00 

In  Canada  or  ovartaat,  $7.80 


A  New  Book 
to  Help  You  Solve 
Heating  and  Ventilating 
Design  Problems 

If  you  are  concernefl  with  probleme  in  the  design  of  heating  and 
ventilating  ayatema,  here  ia  a  Intok  that  will  save  you  hours  of 
time  and,  in  addition,  insure  accurate  calculations  for  many  com¬ 
plex  calculations. 

You  can  solve  problems  involving  load  determination,  duct  de¬ 
sign,  panel  heating,  solar  heating  and  combustion  analysis 
directly  by  means  of  the  96  full-page  working  graphs  which  are 
an  outstanding  feature  of  the  i>ook.  In  many  cases  the  use  of  these 
graphs  will  entirely  eliminate  calculation,  while  in  others  the 
graphs  serve  to  minimize  the  arithmetical  work  needed  in  solving 
the  equations.  The  scales  used  in  constructing  the  graphs  have 
been  selected  so  that  the  accuracy  to  which  each  graph  can  be 
read  will  equal  or  exceed  the  limit$  of  accuracy  of  the  equation 
from  which  it  was  derived. 

Opposite  each  graph  is  a  design  example  and  the  solution  illus¬ 
trating  the  use  of  the  method. 

Explanatory  text  in  each  chapter  clearly  explains  the  engineering 
background  and  the  mathematical  l)asis  of  each  graphical  solu¬ 
tion.  Basic  handbook  data  are  also  included  so  that,  with  the 
simple  insertion  of  field  data,  design  situations  can  be  analyzed. 
Another  important  feature  of  the  l>ook  is  the  inclusion  of  com¬ 
plete  data  for  systems  designed  to  utilize  partial  solar  heating 
through  the  use  of  large  picture  windows.  This  is  the  first  text 
on  heating  to  include  engineering  data  on  this  increasingly 
important  subject. 

The  author  is  Professor  of  Mechanical  Engineering  at  the  Uni¬ 
versity  of  California.  He  is  the  author  of  **Industrial  Heat  Trans¬ 
fer'^  and  co-author  of  a  numl>er  of  books  on  panel  heating, 
refrigeration  and  air  conditioning.  His  knowledge  of  the  field  is 
well  groundetl  on  practical  experiences  as  well  as  theory,  as  he 
acts  as  consultant  for  many  industrial  firms. 

Just  fill  in  the  convenient  order  form  below,  check  the  method  of 
payment  you  prefer,  and  DESIGN  OF  HEATING  AND  VENTI¬ 
LATING  SYSTEMS  will  lie  sent  immediately. 


THE  INDUSTRIAL  PRESS,  9J  Worth  Street.  New  York  13,  N.  Y. 

PluM  Mod  tn,  •  copy  o<  DESIGN  OP  HEATING  AND  VENTILATING  SYSTEMS  at 
$7.00  ($7.80  in  Canada  or  overseas)  under  the  terms  of  payment  I  have  checked  at 
the  right. 

Name  . 

Firm . 

Street  . 

City . Zone . State . 

Honse  Address . 

fill  in  if  you  want  boot  tonf  to  your  homo)  ACHV-12/SS 


CHOOSE  THE  METHOD 
OF  PAYMENT 
YOU  PREFER 

□  Paymont  in  full  anclotad.  Sand  boot  post¬ 
paid.  (Boot  may  ba  raturnad  for  full  cradit  if 
you  ara  not  satisfiad) 

□  Sand  boot  undar  Rva-Day  R«a  Intpaction 
Plan.  (Poitaga  and  handling  cnargat  of  15a  par 
boot  ara  addad) 

Q  Bill  ma  Q  Bill  Company 

Nota:  Ordart  from  ovartaat  mutt  ba  accom- 
paniad  by  paymant  in  full  in  U.  S.  fundi. 


For  the  average  school  heating  boiler,  McDonnell 
Feeder  Cut-off  Combinations  are  a  simple,  time-proved 
answer.  They  add  water  automatically  when  needed  to 
maintain  a  safe  water  level  in  the  boiler,  then  stand  by 
to  stop  the  burner  if  any  emergency  condition  drops  the 
water  line  to  a  dangerous  level.  There  is  nothing  better 
available  for  the  vital  task  of  protecting  a  boiler  against 
hazardous  low  water. 

Right  now  is  the  time  to  act.  Your  local  school  board 
must  rely  on  you  to  bring  it  to  their  attention.  You'll  be 
doing  your  community  even  a  bigger  favor  than  you 
do  yourself. 


.  .  .  and  the  hazards  that  can  accompany  a  low  water 
condition  in  both  a  steam  and  hot  water  heating  boiler. 

We  are  all  agreed  that  our  schools  must  be  made  as 
safe  as  possible.  With  schools  so  crowded  today  and  facili¬ 
ties  overtaxed,  there  is  greater  need  for  vigilance  than 
ever  before. 

One  thing  you  can  do  is  to  see  that  the  boiler  water  line  is 
under  the  endless  vigil  of  McDonnell  boiler  water  level 
controls.  Low  water  can  strike  anywhere,  for  any  of  a 
score  or  more  .reasons,  bringing  with  it  the  threat  of 
serious  and  costly  damage.  And  make  no  misuke  about 
this:  Low  water  is  just  as  much  of  a  possibility  in  hot 
water  boilers  as  in  steam  boilers. 


MiDONNELL  &  MILLER,  Inc,,  3500  N.  Spaulding  Ave.,  Chicago  18,  III 


N*.  51-2,  ih«  lolUr 
Wotvr  F**d«r  and  Lew 
Water  Cut-off  combina¬ 
tion  that  fits  mo*t  kKooI 
job*.  For  (team  and  hot 
water  tpoce  keoting  boil- 
er(.  Other  combination!  to 
fit  all  boilen. 


No.  ISO  Pumg  Control. 
Cut-off  and  Alarm  Switch. 
For  boiler!  up  to  150  Ibc. 
The  mo!t  widely  u!ed. 
time-proved  contrel  ef  it! 
type.  AIm  ovailoble  with 
integral  water  column,  a! 
No.  157. 


230  Series  Pressure  lle- 
lief  Valves  for  hot  water 
space  heating  boilers. 
/Meet  ASME  toiler  Cede 
In  every  respect;  rated 
and  certified  by  the  Na- 
tianal  toord. 
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IT’S  ALWAYS  **FAIR  WEATHER' 
IN  MIAMI’S  SO  FINEST... 

WITH  JENN-AIR  EXHAUSTERS 


-..A' 


Thia  ia  Miami . . .  America’a  pluah  and  popular  playground. 
Ita  hotela  play  boat  to  the  moat  diacriminating  and  diacerning 
gueata — the  famoua,  the  critical,  and  every-day  people  from 
everywhere.  They  come  to  buy  Miami’a  main  commodity, 
WEATHER.  They  expect  it  to  be  perfect  inaide  and  outaide; 
that  ia,  on  the  beachea  and  in  the  hotela  aa  well.  Perfect  weather 
inaide  meana  perfect  ventilation.  That’a  why  50  of  Miami’a 
top-flight  hotela  and  motela  chose  Jenn-Air  Exhausters . . . 
They  met  3  vital  tests:  Beauty — Plus  Function — Exhaustera 
had  to  blend  with  the  structural  motif  of  the  hotela — keep  roof 
lines  low  and  attractive  . .  .  for  exhausters,  too,  had  to  be  part 
of  the  panoramic  view.  Jenn-Air  low-contour  design  met  the 
teat  here.  Dependability — Twin  devils  .  . .  salt  air  and  sand  .  . . 
are  ceaselessly  at  work  behind  the  gentle  exterior  of  Miami 
weather.  Made  of  ageless  aluminum,  Jenn-Air  Exhausters 
resist  both  to  assure  uninterrupted  and  dependable  service. 
Quiet  Operation— 'I'he  complete  power  unit  of  a  Jenn-Air 
Exhauster  is  floated  in  neoprene  rubber.  There’s  no  metal  to 
metal  contact,  which  means  vibration  is  reduced.  This  adds  up 
to  quiet  op<‘ration.  Jenn-Air  Wall  and  Roof  Exhausters  are 
produced  in  a  wide  range  of  sizes  to  meet  most  ventilating 
problems.  Consult  your  local  Jenn-Air  Specialist  in  the  pre¬ 
planning  stage. 


JENN-AIR  PRODUCTS  COMPANY,  INC. 

1102-08  Stadium  Drive  •  Indianapolis  7,  Indiana 


Hole  foMl.iMWM.  AfciMiKt  Mwrii  li,>4in  /  CofttiiHiiit 
IntiMtr.  tCMCt  jKobi  /  Vtndlitiiit  CnliKtM.  HiU  Yoik 
CetyorilHM 


IMa  AfctMtoct  OrlM  •.  tchtppt  /  CmwMi*| 
SHnat  imtimiuit  C*.  /  Vwrtiiamf  caraiM. 
Ind.tlrm,  Iik. 


(latl  lo«  CMilmt  *M*  [ihMitat.  Wm4  mtlt  wcMKtwd  karial  wai  CihMMat.  ech<l«liiriM| 

KvIptaM  katM  4«itn.  IrifMi  NH  Oin*  >m4  tdttMiat,  capKitr  to  IJ.OtO  CIM. 


Reducing 

Valve 

Needed 


r«al  •conomy  in  tnmpnroturn  control. 

Because  Spence  Temperature  Regulators  are 
designed  to  limit  heater  steam  pressures  to  an 
adjustable  maximum,  the  need  for  a  separate 
reducing  valve  is  completely  eliminated. 

The  Spence  Regulator  ukes  steam  directly  from  the 
boiler  or  high  pressure  line,  reduces  the  pressure 
and  regulates  the  flow  as  required  to  maintain  a 
constant  temperature  output  from  the  heater. 

This  means  one  relatively  small  combination 
pressure  and  temperature  regulator  replaces  a 
reducing  valve  of  the  same  size  and  a  larger 
temperature  regulator.  Practically  the  entire  cost 
of  the  large  separate  temperature  regulator  is 
saved.  And,  the  total  saving  would  also  include 
the  cost  of  a  3*valve  by-pass  along  with  all 
labor  for  installation. 

This  design  feature  is  just  one  of  the  reasons  for 
the  thousands  of  Spence  installa^ns  throughout 
American  industry.  For  details  of  otbe^  important 
design  featssres,  write  for  Bulletin  T50. 


SPENCE 
TYPE  ET130 
Tcmparotwr* 
Regulator 
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AIR  CONDITIONING 
CABINETS  and  PUMPS 
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Pt$mPs 


NEW  STATLER  HOTEL,  HARTEORD,  CONN.  A  modern 
450  room  addition  to  the  Statler  chain.  Architect,  William  B. 

Tabler;  Engineers,  Jaros,  Baum  &  Bolles;  Heating  &  Ventilating 
Contractors,  Alvord  &  Swift. 

•  Great  confidence  is  placed  in  all  "Buffalo”  equipment  the  air  conditioning  system  and  power  plant.  Years  of 

by  leading  businessmen.  An  outstanding  example  of  this  satisfaction,  money-saving  operation  and  patron-comfort 

is  the  newest  of  the  fine  Statler  Hotels.  Here,  "Buffalo”  are  insured  where  "Buffalo”  "Q”  Factor  equipment  is 

fans  supply  needed  ventilation  to  all  public  rooms  and  installed. 

service  areas.  "Buffalo”  air  conditioning  cabinets  pro-  The  next  time  you  are  considering  a  ventilation  or  air 

vide  ideally  conditioned  air  for  these  areas.  "Buffalo”  conditioning  investment  remember  the  78  years  experi- 

pumps  move  large  quantities  of  chilled  and  hot  water  to  ence  available  to  you  in  all  "Buffalo”  equipment. 

"Q"  V actor  —  the  huilt-in  Quality  which  protiJes  trouhle-free  satiifaction  and  long  life. 


DWAY  BUFFALO,  N.  Y. 

PUBLISHERS  OF  'TAN  ENGINEERING  ’  HANDBOOK 
Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

Sales  Representatit  et  in  all  Principal  Cities 

AIR  CICANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  SLOWING 


VFNTIIATING 


ArliNgteM  Tewan,  ArliMften,  V«.,  worM't  largait 
■ir*<eii4itioNMl  alavator  typa  ■partmaiit  praiact. 

a  Cott:  $25,000,000 

a  Archifacff:  G.  V.  Ston*  A  D.  H.  Droyar,  Washington,  D.  C. 

*  Comulting  Cnginttr  tor  Hooting;  Ganaral  Enginaaring  Associotas 

*  AAothonitol Contractor:  W.  H.  Singlaton  Co.,  Inc.,  Arlington,  Vo. 


. . .  and  20  GENERAL  Converters  easily  supply 
it  for  all  1684  apartments 


Gimfortable  suburban  living  is  the  theme  at  beautiful 
new  Arlington  Towers  Apartments.  And  an  important 
part  of  the  "comfort  picture"  is  the  heating  of  869 
efficiency  apartments,  755  one-bedroom  apartments,  and 
60  penthouses.  GENERAL  Converters  do  the  job  nicely. 
A  compact  bank  of  converters  in  each  of  the  project’s 
four  spacious  buildings  provides  high  efficiency  heat 
transfer  from  the  steam  lines  to  the  circulating  hot 
water  system.  There’s  always  plenty  of  heat  for  each 
apartment. 

This  modern  hot  water  heating  system  illustrates  a 
typical  application  of  GENERAL  Converters  in  new 
apartment  construction.  Other  successful  installations 
of  GENERAL  Products  are  operating  in  all  types  of 
buildings  from  cottages  to  skyscrapers.  Put  GENERAL 
efficiency  into  yosdr  next  job,  Write  for  Catalogs  21  and 
61.  General  Fittings  Co.,  Box  15  IF,  East  Greenwich,  R.  1. 


stntiinL  fiTTinfiS 


On*  of  four  eentrolized  bankt  of  ttoom-to-water  GENERAL  Convort* 
ert  that  supply  hoot  for  Arlington  Towort.  Four  of  the  Five  converters 
in  each  building  supply  160*F  water  at  190  ta  270  g  p.m.  The  fifth 
in  each  bank  (not  shown)  supplies  200°  water  at  65  to  60  g.p.m. 
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COMPANY 


Mamrfocturan  of  Instantaneous  Water  Heaters, 
Convertors,  Fuel  OU  Hooters,  and  Heating  Spedolties 


CHASE'^Copper  Water  Tube  for 

Radiant  Heating  yoU 


Because  Chase  Copper  Water  Tube  comes  in 
long  lengths  of  60  and  100  feet,  fewer  joints 
are  needed— a  time-saving  feature  that  also 
means  a  neat,  pressure-tight  radiant  heating 
installation. 

And  Chase  Copper  Water  Tube  is  easy  to 
install.  It’s  light  in  weight,  can  be  easily  bent 
by  hand,  and  can  be  joined  quickly  with 
leakproof  Chase  Copper  Solder-Joint  Fittings 
...using  standard  soldering  techniques. 

Chase 

BRASS  &  COPPER  CO.' 

WATERBURY  20,  CBWECTICMT  •  SUBMOURY  OF  KEHNECOTT  COPPER  CORPORATMW 


Furthermore,  Chase  Copper  Water  Tube 
can’t  clog  with  rust.  Once  installed,  it’s  there 
to  5/fly— protecting  your  reputation  with  years 
of  leakproof  service. 

Your  Chase  Wholesaler  stocks  Chase  Cop¬ 
per  Water  Tube  and  Solder-Joint  Fittings  in 
all  sizes.  Call  him  today. 

Chase  Products  mean 
a  quality  job  at  little 
or  no  extra  cost! 

'I hr  Nation’t  llmiiiiunrtm  for  Hnus  S:  (.ttpprr 
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insures  your  reputation 


NOW  —  NEW  STREAMLINED  DIAL 
PLATE  REPLACES  FOUR,  HIDES  ALL 

For  flt-an  moilrm  lint*!)  an)l  nratrr  inxlalla- 
iion».  ihr  NKW  LAWLEK  “B(r  SHOWER 
MIXINCi  VALVE  Iradh  ih«*  firld.  Valve,  slopK 
and  rherlm  with  Mrainerk  now  appear  a»  one 
unit  .  .  .  conceuled  behind  the  dial  /date,  yet 
readily  accenible.  Exposed  parts  finished  in 
polished  rhronie.  Internal  slidinn  parts  are 
stainless  steel. 


Lawler’s  “Performance-Tested”  design  combines  pio¬ 
neering  experience  with  engineering  leadership.  The 
use  of  specially  chosen  metals  assure  YOUR  cus¬ 
tomers  years  of  positive,  accurate  temperature  control 
with  lowest  maintenance  cost  .  .  .  the  best  insurance 
YOUR  REPUTATION  can  have. 


‘Parformanca  Tastad”  for  Longar  Lifa 


of  Thermostatic  Controls 


LAWLER  AUTOMATIC  CONTROLS/  INC#  453  North  MacQuastan  Parkway,  Mount  Varnon,  N.  Y. 
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BUSH 


ON  BUSH  AIR  CONDIUONING INSTAUAUON 


That^s  how  the  contractor  describes  the  BUSH  air  conditioning  system 
at  the  new  AAedical  Center,  Springfield,  Mass. 

Entire  building  is  conditioned  with  BUSH  units.  Remote  Air 
Conditioning  Units  . . .  240  of  them  . . .  provide  year  Vound  comforti 
heating  in  winter,  cooling  in  summer  and  between-season  circulation 
of  filtered  air.  Units  are  individually  adjustable  to  suit  room  occu¬ 
pants  preference  or  a  particular  area's  requirements.  Shallow  depth 
enhances  room  appearance,  saves  valuable  Boor  space. 

Interior  zone  conditioning  of  wait¬ 
ing  rooms,  corridors,  etc.  is  accom¬ 
plished  by  4  Bush  Air  Handling 
Units  ...  2  of  the  vertical  Boor- 
mounted  type  and  2  horizontal 
ceiling-hung  models.  These  versatile 
units  are  available  in  a  wide  range 
of  capacities  and  with  extra¬ 
efficiency  Inner-Fin  coils  —  exclusive  A."* 

with  BUSH. 


Writ*  for  dotcriptiv*  IMorotwr*  on  Ik***  and  otk*r  Su«k  Air  Condition¬ 
ing  and  RofrigoroHon  unit*  .  .  .  mo*t  eompiot*  iino  in  th*  indu*lry. 


BUSH  MAHUFACTURm  COMPAHY  •  West  Hartford  10.  Connecticut 

MlVUSIOt  •  CAUrOMIA 
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It  Costs  No  More  To  Give  More— 

If  You  Give  The  Bonus  In  Savings  Bonds! 


If  your  company  is  one  of  the  more  tiian  45,000  com¬ 
panies  that  have  the  Payroll  Savings  Plan  you  know 
what  your  employees  think  of  Savings  Bonds  —  they 
s)>ell  it  out  for  you  every  month  in  their  Savings  Bond 
allotments. 

If  you  don’t  have  the  Payroll  Savings  Plan,  and  are 
wondering  whether  your  people  would  like  to  receive 
their  bonus  in  Bonds,  here  are  a  few  significant  facts: 

—every  month,  brjore  they  f^et  their  pay  checks  or 
e«veZ«pe5— 8,500,000  men  and  women  enrolled  in 
the  Payroll  Savings  Plan  invest  $  1 60,(K)0,000  in 
U.  S.  Savings  Bonds. 

—Payroll  Savers  hold  their  Bonds:  From  May  1, 
1951,  to  Septeml>er  30, 1955,  approximately  $18.7 
billion  E  Bonds  reached  lO-year  maturity  dates. 


On  September  30, 1955,  approx  imately  70.3  %  of  the 
matured  bonds  were  retained  by  their  owners  under 
the  automatic  extension  plan.  With  additional  in¬ 
terest  earned  since  maturity  dates  ( $560  million), 
cash  value  of  the  matured  bonds  held  by  individuals 
amounts  to  approximately  $13.7  billion. 

— on  September  30,  1955,  the  cash  value  of  Series  E 
and  H  Bonds— the  kind  sold  only  to  individuals— 
totaled  39.7  billion  dollars,  a  new  high. 

To  the  Payroll  Saver,  and  to  the  man  who  buys  his 
Bonds  at  a  bank  (because  his  company  does  not  pro¬ 
vide  the  Payroll  Savings  Plan  |  a  One  Hundred  Dollar 
Savings  Bond  looks  bigger  and  better  and  is  bigger  and 
better,  than  a  check  for  $75.  Make  this  a  merrier 
Christmas  for  every  employee.  Give  the  gift  that  keeps 
on  giving. 


The  United  Slates  Government  does  not  pay  for  this  advertising.  The  Treasury  Department 
thanks,  for  their  patriotic  donation,  the  Advertising  Council  and 
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9lCcCuileft... PHOTOS  •  drawings  •  typical 


INSTALLATIONS  •  ENGINEERING  ond  CONSTRUCTION 


DETAILS  •  CAPACITY  and  PERFORMANCE  CHARACTERISTICS 


MAR 

coil  c 


SAINT  LOUIS  10,  MISSOURI 

Quality  Air  Conditioning 
and  Heat  Transfer  Equipment 
Since  1925 


MARLO  COIL  CO. 

6135  Monchcitcr  Av«. 

St.  LouU  10,  Mo. 

Please  send  me  your  new  bulletin  on  Morlo  Seozonoire 
Remote  Room  Air  Conditioning  Units. 


AO&lfSS 


Clfv 
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Straightway 


Vartieal 


Right  hand  comar 


Marsh  Pockiosi 
Radiator  Valvai 
or*  parftct  toam 

motas  for  Marsh  Radiator  Traps.  Tho 
motal-to-m«tol  soal  places  them  in  a 
clou  oil  their  own. 


^es,  the  success  or  failure  of  a  steam  distribution  system 
can  hinge  on  things  as  small  as  radiator  traps.  That’s  why 
it  pays  to  use  Marsh  Radiator  Traps— traps  that  are  indi> 
vidually  and  permanently  adjusted  to  close  tight  on  steam, 
but  open  promptly  and  pass  air  or  condensate  at  tempera* 
tures  only  a  few  degrees  below  closing  temperature. 

The  part  that  provides  positive  operation  in  Marsh  Radia- 
torTraps  is  that  rugged-but-sensitivethermostaticdiaphragm. 
After  this  element  has  been  assembled  it  is  made  completely 
seamless  by  a  heavy  overall  deposit  of  copper.  It  is  then  filled 
with  an  accurately  measured  charge  of  volatile  fluid;  finally 
tested  by  expert  operators  to  make  sure  that  its  expansion 
and  contraction  is  exactly  right  to  produce  the  utmost 
efficiency  and  economy. 

Construction  throughout  is  in  keeping  with  the  effective 
diaphragm.  Bodies  are  of  extra  heavy  cast  brass  suitable  for 
pressures  up  to  125  lbs.  steam.  Bonnet  assemblies  of  a  given 
type  and  size  are  interchangeable.  Trap  seats  are  renewable. 
All  components  are  made  with  a  large  safety  factor  beyond 
rated  operating  pressures. 

Next  time  make  it  Marsh  throughout  and  see  the  difference 
.  .  .  Marsh  traps,  packless  valves,  bucket  traps,  venting 
valves.  All  are  covert  in  the  new  fact-filled  catalog. 


MAISI INSTIIMENT  CO.  Sola*  AffiHaH  of  Jo$.  f,  Mardh  Co»porprto«  Dcpt.  U,  Slcoklc,  III. 

Marth  ImtrwmMit  it  Volvo  Co.  (Canada)  Ltd.,  S407  lOSrd  St.,  Edoiootaa,  Alborta 


SINCI  1865 


What  a  big  difference 
a  trap  can  make! 


B&W  FM  BOILERS  GO  TO  SEA  TO  SERVE  .  .  . 


Another  Watchdog  for  165 


Soon  to  rise  out  of  the  sea,  this  "Texas  Tower"  will  stand  on  th« 
continental  shelf  along  the  Atlantic  coast.  One  of  a  number  of  unique 
radar  platforms  planned  to  strcngtl^en  national  defease  in  the  Air 
Defense  Command’s  mission  of  defending  the  United  States  ' 
possible  enemy  air  atuck,  it  will  be  installed  in  relatively  defO 
The  platform,  housing  billets,  mess  facilities,  equipment  aa< 
area  will  be  well  above  the  highest  waves  expected  at  the  a' 
the  weather  deck  will  be  available  as  a  helicopter  lamting  a 
Out  in  the  open  sea,  an  installation  of  this  impofOMWe 
steam  generators  that  are  completely  reliable  and  cifkient.  T 
that  two  oil-fired  B&W  Boilers,  Type  FM  have  been  selected  to_ 
this  unusual  installation,  is  a  tribute  to  their  established  reputation 
dependable  service.  Having  a  10,000  lb  per  hr  total  steam  capacity, 
these  units  are  equipped  with  electrical  controls  and  safety  featur*^ 
are  completely  automatic,  and  require  \  ery  little  su{}ervision.  Opera 
alternately,  each  FM  will  individually  carry  the  full  steam  load  for 
heat,  hot  water,  laundry,  and  cooking  requirements. 

In  going  to  sea  for  this  special  job,  B&W  FM  Boilers  join  all  the 
B&W  Marine  Boilers  supplying  steam  for  both  commercial  and  naval 
vessels.  With  a  record  of  dependable  and  economical  service  to  iodua>'  "| 
tries,  utilities,  institutions,  and  other  users,  FMs  are  now  serving  in 
virtually  every  category  requiring  steam.  An  indication  of  their  wid^ 
spread  application  is  their  total  steam  capacity,  in  service  or  on  order,' 
of  more  than  11,000,000  lb  of  steam  fier  hr.  Mora  than  half  ql 
capacity  is  in  space-saving  multiplc-uni'C  installatim^^^^^^^r^^^^E 
Compaa,  versatile,  the  shop-assembled  FM 
is  available  standard  sizes  for  steam 
ranging  between  2900  and  40,000  lb  f»er 
at  pressures  to  235  psi — is  widely  used 
higher  pressures  and  with  moderate 
heat.  Whether  your  requirements  are 
or  conventional,  we’ll  be  pleased  to  shoif 
how  the  FM  Boiler  can  help  reduce 
of  your  steam.  The  Babcock  & 
pany.  Boiler  Division,  161  East  42ad 
New  York  17,  N.  Y. 
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A't  Special 
Control  fonol 


Allon-lrodloy  oir-conditioniiip  coiilrolt  covor 
o  liM  ot  tomporatwro  and  prottur*  (wil<h*i 
lor  oil  oporoling  roquiroMont*. 


twilolin  149 
owtomolic 
timor. 
Adiwtlobi* 
*4  IOC.  to 

3  min. 


•ollolin  IJd 
profiwro 
iwilch— 
ovollobU  in 
voriowt 
lormt 


■vllotin  137 
lomporoturo 
control 


inlorior  viow  of  Iko  Moko  pockogod  oir  Exterior  viow  of  tho  AAoko  oir  conditionM^ 

conditioner  ihowing  Alten-lrodtey  control.  y  mod*  by  AAolchior,  Armetrong,  Ootcow  Co. 


QUALITY  COHTROLS 

for  Air  Conditioning  and  Refrigeration 


loNotin  tSd  bigb  and  low  lultetin  709  Form  3  cote* 
prouwro  cwtoot.  Bongo— M  noid  starter  with  HAND* 
in.  oocvoni  to  700  pel.  OFF-AUTOMATIC  soloctor. 


Allon-Bradloy  automatic  controls  aro  so  popular  for  air-con¬ 
ditioning  and  rofrigoration  service  because— 

1  — Allen-Bradley  solenoid  starters  have  only  ONE  MOVING 
PART— there  are  no  pins,  pivots,  levers,  or  bearings  to 
corrode  and  stick.  Hence,  these  starters  are  trouble  free. 

2—  The  double  break,  silver  alloy  contacts  need  no  mainte¬ 
nance  attention.  This  time  and  money-saving  feature  is  a 
"plus  value."  Just  install  them  .  .  .  and  forget  them. 

3—  The  thermal  overload  relays  remain  accurate  and  de¬ 
pendable,  even  after  years  of  service. 


Standardize  on  Allen-Bradley  controls  .  .  .  you  and  your 
servicemen  will  be  money  ahead. 

Allen-Bradley  Co.,  1330  S.  Second  St.,  AAilwaukee  4,  Wis. 

In  Canada— Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 
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but  what  about  the  rooms  that  everybody  sees? 


Board  rooms  and  presidential  suites  get 
a  lot  of  attention  in  the  plans  .  .  .  but 
the  thoughtful  architect  knows  that  they 
do  little  in  forming  tenant  and  public 
opinion  of  his  buildings.  Only  a  handful 
of  people  ever  see  them. 

The  phices  that  EVERYBODY  sees 
are  the  rest  rooms.  They  are  usually  the 
only  ureas  where  the  architect  can  dictate 
final  appearance  down  to  the  last  detail. 
Attention  devoted  to  making  the  rest 
rooms  completely  modem,  .sparkling  clean, 
and  attractive  in  appearance  pays  off  in 
employee  morale.  .  .  in  tenant  approval 
.  .  .  and  in  continuing  prestige  for  the 
designer. 

“Off-the-floor”  fixtures  are  one  major 
means  of  creating  modem,  clean,  attrac* 
tive  rest  rooms  .  .  .  and  they  are  used  in 
most  of  the  nation's  newest  major  build* 
ings.  It  is  significant  that  all  such  plumb¬ 
ing  fixtures  are  supported  by  ZURN 
SYSTEM*  wall-type  fittings  and  carriers. 
The  special,  engineered  features  of  the 


ZURN  SYSTEM  assure  that  all  stresses 
will  be  carried  by  the  fittings  and  none 
by  the  wall — make  it  simple  and  ea.sy 
to  install,  align,  and  replace  plumbing 
fixtures  .  .  .  and  permit  changes  in  floor 
or  wall  treatment  to  be  made  at  any 
time.  There  are  no  regrets  when  ZURN 
SYSTEMS  are  selected,  as  over  800,000 
successful  installations  alrea<ly  serving 
can  testify. 

“Off-the-floor”  fixtures  carried  on 
ZURN  SYSTEMS  help  to  attain  the 
latest  and  finest  in  wash  room  and  rest 
room  appearance  . .  .  permit  hospital-like 
standards  of  cleanliness  and  sanitation 
to  be  easily  maintained  .  .  .  and  play  a 
tremendously  important  part  in  making 
and  keeping  the  building  “young.”  For 
more  complete  details  on  the  increasingly 
important  part  modem  rest  room  design 
is  playing  in  modem  building  fields, 
ask  for  our  new  booklet  “Behind  Closed 
Doors.”  iiM 


The  Zum  Zero  Zone  is  created  by 
mounting  off-the-floor  plumbing  fix¬ 
tures  on  ZURN  SYSTEM  behind- 
the-wall  fittings  and  carriers.  This 
permits  the  highest  degree  of  rest 
room  sanitation  to  be  attained  and 
maintained.  All  major  plumbing 
manufacturers  make  nxtures  to  fit 
this  system. 

Mr  emUtt  im  twut$  AftkihUunl  fiU  tm4 
toduAtitl  CinAnukn  PiU. 

COrvlll«MT  A.  lUAN  MM.  CO. 


wl.>^.  ZURIsi  »v1fsr<5.  CO. 

PLUMBIMO  DIVISION 


J 


SERVES  THE  CLARIDGE  HOTEL 


AT  MEMPHIS  21  YEARS! 


Back  in  1934  th«  CofF««  Shop  and  Twantiath  Cantury  Bail 


Room  at  tho  Ciaridgo  woro  among  tho  first  in  Momphis  to  bo 


air  conditionod.  Two  yoars  later  a  Frick  ice-making  system 


was  installed,  and  in  1941  additional  cooling  capacity  for 


air  conditioning.  Now  the  top  nine  floors  have  been  given 


the  benefit  of  Frick  air  conditioning. 


What  a  boon  to  guests  and  staff,  alikel  And  what  a 
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tribute  to  Frick  equipment,  which  cools  the  entire  1 5-story 
building!  Seven  Frick  heavy-duty  compressors  carry  the  load. 

Whether  you  operate  a  hotel,  restaurant,  hospital,  store, 
office,  or  industrial  plant,  there’s  a  Frick  air  conditioning  sys¬ 
tem  to  meet  your  exact  needs.  Also  refrigerating,  ice  making 
and  quick-freexing  equipment  in  all  commercial  and  indus¬ 
trial  sixes.  Our  complete  engineering,  manufacturing,  installa¬ 
tion  and  maintenance  service  is  offered  alike  to  owners  and 
to  engineer-contractors.  Get  literature  and  estimates  now  on 
dependable  Frick  air  conditioning  and  refrigeration.  Visit, 
phone  or  write 


Frick  Bulletin  504  features  general  air  con¬ 
ditioning;  505  shows  engineering  details  of 
Frick  systems;  522  describes  Frick  unit  air 
conditioners.  See  also  the  Frick  pages  in 
Sweet's  Catalogs. 
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You  can  be  certain  that  you're  safeguarding  your  reputation  at  well  at 
your  butinett,  when  you  use  and  recommend  Reading  Copper  Tube — 
because  it's  made  by  “specialists"  who  make  tubing  and  only  tubing  . . . 
who  direct  all  their  know-how  toward  the  production  of  a  better  producti 
Even  Reading’s  "shirtsleeve"  service  sets  a  new  standard  of  dependabiiity 
.  .  .  because  everyone — from  our  "top  brass"  on  down — stands  ready 
at  ail  times  to  help  you  safeguard  your  reputation  and  your  businessl 


READING  TUBE  CORPORATION 

EMPIRE  STATE  BUILOiNG.  NEW  YORK  t.  N.  Y..  PLANT:  READING.  PA. 


ruit 


DIttriburton 

Depots: 


SoM  Throygh 
Whot0$mt*rt 
Only 


•  RIADINO,  PA, 

•  WOOOSIDf,  LI..  N.T, 

Sr>ir  Mvd. 


•  AUAMTA.  OA. 

490  Av*. 

t.W.,  UnH  S.  IMf.  t 


•  HOUSTOM,  TIXAS 
1131  RMitwtit  t«. 


•  OSNVIR,  COIO. 
3t4S  WaIfNH  S». 


•  CUVRANO,  OHIO 
441S  P9iUm§  Av«. 


•  CHICAOO,  lU. 
734  W.  SOMi  St. 


•  lOS  ANOIIIS,  CAUr. 
130  N*.  Santa  Fa  Ava. 


•  OAKtANO.  CAUF. 
410  Matanharfar  U, 


READING  COPPER  TORE 
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AIrtemp  Installs  new  ^^All-ln-Wall”  units  In 
420  rooms  In  new  Randall  house 

AIRTEMP  BUILDS  AIR  CONDITIONING  TO  FIT  ANY  REQUIREMENT! 
Now,  for  those  buildings  where  a  central  air  conditioning  installation  does  not  meet  all 
of  your  needs  .  .  .  Airtemp  has  developed  “All-in-Wall”  air  conditioning  ...  A  new  con¬ 
cept  in  individual  room  cooling.  Look  at  these  exclusive  “all-in-wall”  features: 

QmMi  Airtemp  engineered  for  super-quiet  opera-  mi  CmpmeMfi  Extra-high  cooling  capacity  is  en- 
tion— no  distracting  motor  noise — inside  or  out.  gineered  by  Airtemp  to  meet  the  demands  of  the 
iitd/v/dM/  noom  comtroii  Each  unit  can  be  con-  hottest  weather. 

trolled  by  the  tenant.  Automatic  thermoatat  i,  Eliminatea  expenaive  on  the- 

atandard  equipment.  engineering  coata  in  new  or  old  buildinga. 

Oirt»M»i  No  outside  projection  to  mar  the 

heautv  of  the  buildina  aimimtmnmtiemi  Inside  access  plus  identical 

“Z'  ia  out-of-the-way  undar  ‘  H 

the  window . . .  extends  only  inches  into  the  room.  imdMdumi  mfHmgi  Each  tenant  absorbs  the  costa 


am»f  rnmimfmmntmi  Inside  access  plus  identical 
cabinet  size  for  ^  and  1  H.P.  models. 

iHdMdmmi  SMmHmgi  Each  tenant  absorbs  the  cost. 


All  th»»0  Mrvfoaa  mn  youn  wh»n  you  mir  condition  with 
Airtmmp  .  .  .  Thm  top  mnginccra  of  Airtmmp  Conatruction 
Corporation — local  Airtamp  amryicmman—plua  on  tha  apot 
paraonnal  aquippad  to  guarantaa  afficiant  operation 
through  all  tha  years  ahaad.  Write  Airtamp  Conatruction 
Corporation,  Dayton  I,  Ohio,  for  further  dataila. 

AIR  CONDITIONING  FOR  HOMB8  •  BU8INK8S  •  INDUSTRY 
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AH  living  rooma  and  badrooma  in  tha  230 
apartmanta  of  Naw  York  City’ a  amart 
naw  Randall  Houaa,  daaignad  by  Boak  A 
Raad  architacta,  faatura  Airtamp  "All-in- 
Wall"  Air  Conditionara  built  right  in. 
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FLUSH-Ouloldo 


A  NEW  CONCEPT  IN  INDIVIDUAL 


CONDITIONING! 
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KRAMER  TRENTON  CO.  •  Trenton  5.  N.l. 
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True  Air  Conditioned  Comfort 

with  mwItiTireiit 

low  VeiOCITY  Ain  DIFFUSERS 


SPtciFiiD  FOR  FORD. ..coast  to  coast 


Modular  Multi-Vent  panels  will  provide  a  quiet,  con¬ 
cealed,  draft-free  air  distribution  system  in  the  four  new 
FORD  buildings  listed  at  the  right. 

The  Multi- Vent  story  is  simple... this  system  distributes 
conditioned  air  at  low  velocity  by  gentle  pressure  dis¬ 
placement.  This  unique  feature  not  only  eliminates  all 
draft  complaints  but  also  allows  complete  freedom  in 
locating  or  relocating  moveable  partitions  without  re¬ 
positioning  the  outlet  panels. 

In  addition  Multi-Vent  can  handle  as  many  as  60  air 
changes  per  hour  and  still  maintain  an  even,  draftless, 
low  rare  of  room  air  motion! 


These  are  only  a  few  of  the  many  reasons  why  Multi- 
Vent  is  the  choice  of  the  nation’s  leading  office  buildings, 
hospitals,  laboratories,  faaories,  hotels  and  restaurants 

WHfm  today  for  now  MuM~Vont  Utoraturo 


DfARtORN,  MICHIOAN 

Ford  Central  Staff  Office 
Building  (Illustrated  above) 
Archittcis  and  Engineers: 
Skidmore,  Owings  Sc 
Merrill,  New  York 
Mechstnicel  Engineers: 
Jarot,  Baum  Sc  Bollet, 

New  York 

ConSrecSor:  Bryant  Sc 
Detwiler,  Detroit 
Mecbenicel  ConSrecSor: 
Thermounk,  Inc.,  Detroit 


lOUISVIUI,  KINTUCKY 

Ford  Assembly  Plant  Office 
Building 

Albert  Kahn  Associated 
Architects  and  Engineers 


IMAHWAH,  NIW  JiRSIY 

Ford  Assembly  Plant  Office 
Building 

Giffels  Sc  Vallet,  Inc. 

L.  Rossetti  Associated 
Engineers  and  Architects 


SAN  JOSI,  CAIIPORNIA 

Ford  Assembly  Plant  Office 
Building 

ArcbiSecSs  end  Engineers: 
F.  A.  Fairbrother  Sc 
Geo.  H.  Miehls.  Detroit 

ConssslSenSs:  Albert  Kahn 
AsscKiated  Architeas  and 
Engineers,  Detroit 
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JENKINS  PRACTICAL  PIPING  LAYOUTS 


Diagram  hf  Huxlay  Madtbaim, 
Camulliag  EiigiBaar 
Capyrighl,  19^  —  Jcakim  Br««, 


**0T  «4rc» 


VAKVE  RF.rOMMENDATIONS 
Far  dalalU  of  valva«  to  •uil  varying 
condiliont  ma  Jenkint  Catalog. 


5rf*»T 

GMArflt 


lyiNMft  to  Kaatar 


CantiiHfOM 


Ftf.  lOg-A  ifOAM  Olabv 


How  to  plan  piping  connections  for  a 

GRAVITY-FEED  MULTIPLE-STORY  BREWERY 


This  piping  layout  is  typical  of  installa- 
tioiis  ill  many  lircweries  (iei>ignp<l  for 
gravity-feed  proressing,  and  the  principal 
operations  are  hriefly  outlined. 

Corn  grits  are  ceokod  with  water  in  the 
cooker,  with  enough  added  malt  to  convert 
and  li<|uefy  the  grits.  When  the  malt, 
which  has  been  mixed  with  water  in  the 
mash  tuli,  is  properly  steeped,  the  finished 
rook  is  dropped  into  it  and  the  resulting 
mash  thoroughly  mixed. 

Pumpod  into  tho  Lnutor  tub,  the  mash 
grains  settle  to  form  a  filter  bed,  from  the 
bottom  of  which  ihe  clear  liipiid  contain¬ 
ing  feinieiilable  and  unfermenlable  sugars 
is  drawn.  Extraction  is  increased  by  **sparg- 
iiig”  with  hot-water  spray.  This  liquid,  the 
“wort”,  flows  by  gravity  to  the  brew  kettle. 

In  tho  brow  kottio,  the  wort  is  boiled 
with  hops  to  add  flavor  and  to  clarify  and 
preserve  it.  The  hops  are  then  strained  Compioto  doscriptirn  sind  onlorgod  dio- 

ofl,  and  the  liquid  is  pumped  to  the  “cool-  grsim  of  this  layewt  froo  on  rogwost. 

ship”  tank  to  settle.  It  then  goes  through  Includos  additional  dotailod  information. 


coolers  to  reclaim  most  of  the  residual 
heat,  and  on  to  the  starting  tank. 

In  tho  starting  tank,  the  yeast  is  added, 
and  the  mixture  flows  to  the  fermenters, 
some  of  which  are  closed  to  collect  the 
carbon  dioxide  gas  for  future  use.  After 
fermentation,  the  beer  is  cooled  again  and 
sent  to  storage  tanks  for  eventual  bottling 
and  racking. 

Consultation  wilh  accredited  piping  en¬ 
gineers  and  contractors,  experienced  in 
brewery  design,  is  recommeiided  when 
planning  any  phase  of  the  various  process¬ 
ing  systems. 

To  simplify  planning,  select  all  the 
valves  you  need  from  the  complete  Jenkins 
line.  It's  your  best  assurance  of  IouipM  coil 
in  the  long  run.  Jenkins  Kros.,  IIN)  I'ark 
Ave.,  New  York  17. 
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To  help  you  solve  your  problems 


A  BASIC  TEXT  ON 
AIR  HANDLING 

i 

Eminently  readable! 

Practical! 

Comprehensive! 


"Flow  and  Fan"  will  help  you  solve  your  problems  of  moving  air  through  ducts, 
and  the  selection  and  control  of  fans.  It  covers  the  hou/  and  why  behind  the  basic 
calculations  in  the  design  of  systems,  giving  information  that  is  applicable  to  the 
aaual  problems  you  meet  in  ventilating  work. 

The  title  is  derived  from  the  two  nuijor  divisions  of  the  book:  the  flow  of 
gu  through  dua  systems,  and  fan  performance  and  control.  Seven  chapters  on 
gas  flow  give  the  basic  data  you  need  and  describe  the  methods  used  for  calculating 
system  resistance.  The  final  six  chapters  are  devoted  to  information  that  will  help 
you  in  the  praaical  task  of  seleaing  a  fan  for  a  given  duty.  Because  of  this  treat¬ 
ment,  "Flow  and  Fan"  will  meet  the  needs  of  students  who  are  interested  in  acquir¬ 
ing  a  working  knowledge  of  ventilation,  and  will  be  useful  to  praaicing  engineers 
as  well. 

The  author  possesses  both  engineering  and  teaching  experience;  and  in  addi¬ 
tion  he  hu  the  rare  ability  to  write  entertainingly  about  a  technical  subjea  without 
over-simplification,  but  with  practical  attention  to  the  limits  of  engineering  accuracy. 

If  you  are  concerned  with  problems  involving  the  moving  of  air  through 
duas  and  the  selection  and  control  of  fans,  you  will  find  in  "Flow  and  Fan"  a  wealth 
of  basic  information.  Send  for  a  copy  of  this  book  today.  Pay  for  it  only  after  you 
have  read  it,  and  used  it,  and  seen  for  yourself  how  helpful  it  can  be  in  your  work 
or  studies.  Just  mail  the  convenient  coupon  and  "Flow  and  Fan”  will  be  sent  you 
immediately. 


TWELVE  FACT- FILLED 
CHAPTERS! 

Factors  in  Gas  Flow  Measurement 
Pressure  and  Loss  Calculations 
Losses  in  Straight  Uniform  Ducts 
Losses  in  Diverging  Passages 
Losses  in  Converging  Row 
The  System  Considered  as  a  Whole 
Fan  Performance 

Effect  of  Variables  on  Fan  Perform¬ 
ance 

Fan  and  System 
Selecting  a  Fan 
Fan  Selection  and  Rating 
Fan  Operation  and  Control 


THE  INDUSTRIAL  PRESS.  93  Worth  St..  New  York  13,  N.  Y. 

Please  send  me  a  copy  of  "Row  and  Fan." 

Q  Check  or  money  order  enclosed.  Send  book  postpaid. 

Q  Sand  book  and  invoice,  including  postage.  I  will  pay  within  five  days  if  I 
decide  to  keep  the  book. 

□  Bill  me  □  Bill  Company 

Name  .  . 

Company .  . Street  and  No . 

City  . . •  Zone .  State .  .  . 

Home  Addrew .  . 

(PlMM  ail  In  If  srou  want  book  aant  to  y<mr  homo) 


2S2  Pmw* 
t4  Uluatftiawt 

$4.00 

Note  Five-Day  Free  Examination 
Offer  explained  in  coupon. 
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high  velocity  air  to  schoolrooms 


Shown  here  are  two  ways  of  using  the  Anemostat  AlhAir 
High  Velocity  system  of  draftless  air  distribution  for 
heating  and  ventilating  schools.  Under-the-Window  units 
(above)  are  the  most  practical  for  colder  climates.  Corridor 
distribution  (below)  is  preferable  in  warmer  climates. 

Advantages! 

•  All-Air  High  Velocity  units  require  smaller  than  con¬ 
ventional  ducts,  thus  save  space  and  money. 

•  All-Air  HV  units  can  be  used  for  individual  or  zone 
control,  in  single  or  dual  duct  installation. 

•  Since  air  is  supplied  from  the  main  equipment  room. 


there  is  no  need  to  break  through  the  outside  of  the 
building  for  prime  air  make-up.  This  eliminates  grilles, 
dampers,  possibility  of  leaks. 

•  The  Anemostat  All-Air  HV  system  can  be  simply  in¬ 
stalled  by  the  sheet  metal  trades.  No  supply  or  return 
pipes  are  required.  Units  are  quiet, 
need  a  minimum  of  maintenance 
from  custodians. 

For  latest  data  on  All-Air  High 
Velocity  units,  write  on  your  business 
letterhead  for  new  Selection  Manual  50 
to  Anemostat  Corporation  of  America, 

10E.39  Street,  New  York  16,  N.  Y. 
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SMtot  O 

TtMnwMHrtic  Trap 

SlaiKlmrd  Presaurc  Range 
IS  pounds  to  2S  inches 


from  SO''  vscuum 


illinoii 


S*riM45 
Steam  Trap 

For  pressures 
between  400  and 
600  lbs.  Body  and 
Cover  of  special  steel 


OOO  lb.  pri 


Serias  G  Tieert 
and  Tliermastatic 
Trap 

Standard  Pressure 
Range  IS  pounds  to 
2S  Inches  vacuum 


NwmbarSO 
Steam  Trap 

For  Pressures  up 
to  ISO  pounds 


Series  M 
Steam  Trap 

For  pressures 
up  to  30  pounds 


Series  35 
Steam  Trap 

For  pressures 

up  to  2S0  pounds  i 


No  matter  what  your  condensate  drainage 
problem  may  be-for  Isw,  medium  or  hi^ 
pressure  steam  or  compressed  air  tervicc- 
there  is  an  Illinois  Trap  exactly  suited  to  do 
the  job  efficiently,  economically.  You  have 
a  wide  variety  of  types  and  sizes  from  which 


Fu^l 

to  choose.  Before  your  next  trap  purchase 
investigate  Illinois  with  its  outstanding  rec¬ 
ord  for  preventing  steam  waste  and  saving 
fuel.  The  Illinois  representative  nearest  you 
will  furnish  facts  and  figures-or  write  for 
bulletins. 


ENGINt  E  WING 


ILLINOIS  ENGINEERING  COMPANY 

DIVISION  OF  AMERICAN  AIR  FILTER  COMPANY.  INC 


CHICAGO  1.  ILLINOIS 


LEADERS  IN  THEIR  FIELD 


truthers 

Wells 


TITUSVILLE 

TYPE 


FIREBOX 


H^^P^Pracwion  die  fcrifeed.  fusk>n- 
Bbh|k  welded  into  a  a^ray  one>piei^ 
“^ll^unit,  this  popuiar  Titusville 
D^lP  remains  tight  and  leakproof 
unJIr  all  operating  conditions.  Lx>w 
fuel  consumption,  low  maintenance  ai^ 
high  efficiency  make  the  WP  first 
gifoioe  in  firebox  type  highPprssaure 
boilers.  12  sizes,  250  to  2500  sq  ft  heat* 
ing  surface.  Bulletin  B-3030. 


TITUSVILLE 


GENERATOR 


PACKAGE 


Completely  automatic  in  operation,  the  all- 
welded  Titusville  Ticosteam  Generator  is  a 
package  boiler  with  a  wealth  of  features  for  effi* 
ciency  and  safety.  It  is  ready  to  go  to  work  as 
soon  as  connected  to  the  usual  servicee,  re¬ 
quires  vent  only  (no  high  stack)  and  has  a 
minimum  heating  surface  of  5  square  feet  pur 
boiler  horsepower.  Sizes  20  to  350  H.P|^  Bulle¬ 
tin  B-3100.  ^  \ 


A  complete  radiant  heating  system 
of  US8  National  Steel  Pipe  has  been 
installed  at  the  Walter  D.  Matheny 
School  for  Cerebral  Palsy  ('hildren, 
Peapack,  N.  J.,  to  insure  heating 
comfort  for  the  patients  and  to  keep 
operating  costs  of  the  institution  at 
an  efficient  low. 

The  majority  of  the  pipe  used  in 
private  rooms  was  ^-inch  standard. 
Supply  mains  through  the  hallways 
were  laid  in  sizes  up  to  2  inches  diam. 


In  installations  such  as  this, 
where  dependability,  efficiency  and 
economy  are  the  prime  considera¬ 
tions,  architects  and  contractors  al¬ 
most  inevitably  turn  to  National 
Pipe.  They  have  been  specifying 
National,  in  fact,  for  over  60  years 
as  the  “standard”  for  conventional 
plumbing  and  heating  systems.  And 
why  not?  National  Steel  Pipe  has 
every  characteristic  necessary  to 
meet  the  requirements  of  such  appli¬ 


cations— smooth,  uniform  bending; 
sound,  strong  welding  properties; 
and  long  service  life.  These  are  the 
characteristics  that  have  made  Na¬ 
tional  the  largest  selling  pipe  in  the 
world. 

Write  now  for  complete  details  on 
the  use  of  USS  National  Steel  Pipe 
for  radiant  heating  and  snow  melt¬ 
ing  applications.  Ask  for  Bulletin 
No.  19.  And  keep  National  in  mind 
for  your  next  installation. 


NATIONAL  TUBE  DIVISION.  UNITED  STATES  STEEL  CORPORATION,  PITTSBURGH,  PA. 
COLUMBIA  GENEVA  STEEL  DIVISION.  SAN  FRANCISCO.  PACIFIC  COAST  DISTRIBUTORS 

UilTCB  n*TEi  tTKL  EXPORT  COliPXXY.  NEW  YORK 


STEEL  PIPE 


Radiant  Heatung  Used 

to  Provide  Maximum  Comfort 
for  Cerebral  Palsg  Patients 
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THERE’S  A 


VENTILATION  PANEL  FILTER 


FOR  EVERY  TYPE  OF 
COMMERCIAL  AND 
INDUSTRIAL  SERVICE 

Ventilation  and  air  conditioning  engineers  recognize 
the  Model  WKE  dry-panel  filter  as  the  most  efficient 
unit  of  its  kind  on  the  market  today.  Wide  range 
of  media  is  available  —  it  operates  at  maximum 
efficiency  with  any  medium  that  comes  in  sheet 
form  and  can  be  crimped.  Because  of  its  extreme 
versatility,  the  Staynew  WKE  filter  may  be  used 
for  hundreds  of  varied  applications. 

•  Greater  filtering  area,  aize  for  aize,  than 
competitive  panela. 

•  Construction  permita  wide  aelection  of  fil¬ 
tering  media. 

•  Wire  acreen  cloth  front  and  back  of  medium 
eliminates  “sagging”  and  protects  it  so  that 
even  the  most  fragile  materials  can  Le 
cleaned  over  and  over  again. 

•  Can  be  cleaned  quicker  than  any  other  type 
panel. 

•  Can  be  washed  or  dry  cleaned  when  neces¬ 
sary. 

•  Medium  can  be  replaced  quicker  than  in 
any  other  panel. 

Inexpensive  disposable  media  can  be  fur¬ 
nished,  if  desired. 
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MODEL  WKE  Dry  PonM 
FMtsr  AvoUobls  in 
3  *,  4",  and  8  *  Doap  UnMt 


For  complete  information  write  today  for 
Bulletin  DPF-IOO. 

Repretentativai  in  Principal  Cities 


One  exclusive  advantage  with  the  Staynew  WKE  is 
that  it  can  be  easily  vacuum-cleaned  in  place.  Saves 
time  reduces  maintenance  costa. 


ATION 

IS  C«ntr«  Pk.,  Rochpttpr  %,  N.  Y. 


ALL  TYPES  OF  FILTERS  FOR  EVERY  INDUSTRIAL  NEE^ 
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fHI  tnailNO,  MIAJNI  UACITf  NIWIfT  ocean  front  hotel,  space.  “Maintenance  service  (routine  checkups)  couldn't 

enjoyed  a  banner  first  season  last  winter.  Owner  David  be  better,”  says  Manager  Sam  Rosner,  with  an  eye  on  the 

Rosner  auigns  a  good  share  of  the  credit  to  his  Worthing-  potential  business  losses  (running  into  thousands  of  dol- 

ton-engineered  air  conditioning  system  which  cools  the  lars)  that  might  follow  mechanical  breakdown.  System  in- 

142  rooms  and  186,000  cubic  feet  of  dining  and  lobby  eludes  both  central  and  packaged  air  conditioners. 


Worthington  teams  central  and  packaged  air 
conditioners  to  cooi  new  Miami  Beach  hotel 


•AMC  AIR  CONDITIONINO 
UNIT  for  the  Sterling 
Hotel  is  this  60-ton 
Worthington  Freon  com¬ 
pressor,  end  product  of  a 
million-dollar  research 
program.  Worthington 
equipment  includes  two 
Freon  compressor  units, 
three  packaged  air  condi¬ 
tioners,  and  one  shell  and 
tube  condenser.  And 
Worthington's  special  cut¬ 
off  system  keeps  power 
costs  low  when  only  mini¬ 
mum  temperature  changes 
are  required.  a.s.s«-v 


»*TON,  7Vh<Tei«,  AND  1S-TON  PACKAOfD  AIR 
C0NDIT10NIR8  with  the  famed  Freon  compressor 
like  this  serve  as  booster  units  to  keep  Sterling's 
crowded  bar,  television  and  card  roiuns  cool  with¬ 
out  over<ooling  other  areas.  Write  for  facts  to 
Worthington  Corporation.  Air  Conditioning  and  Re¬ 
frigeration  Div.,  Section  A.).66V,  Harrison,  N.  J. 


WORTHINGTON 


C/imofo  ingin— n  to  Induttry,  Businou  and  the  Homo 
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Our  tpucialitf  will  visit  you  on  roquott 
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AIR  CONDITIONING,  HIATIN6  AND  VENTILATING,  DICIMtIR,  195S 


69 


I  \ 


J 


THm*  imw  04  leiUra  stand  only  65”  hi9h— th«y  occupy  littio  spoco  and  roquiro  minimum  hoadroom. 


13 


''  HE  Amemcan-Standaro  G-6  Boiler  in  the  picture  isn’t 
very  big  (it  takes  up  only  3 1 .5  sq.  ft. ) ,  but  it  has  a  heat¬ 
ing  capacity  of  2,600,000  Btu/hr.  input.  That’s  more  than 
enough  to  keep  a  30-classroom  school  or  a  4-story  office 
building  warm  and  comfortable  in  zero  weather! 

Draftbood,  manifold  and  controls  are  completely  en¬ 
closed  in  a  handsome  steel  jacket  to  give  the  new  boiler  a 
neat,  trim  look.  Big  access  doors  and  panels  make  the  G-6 
easy  to  maintain  and  service. 

You  can  get  the  new  automatic  G-6  Gas-Fired  Boiler 
with  inputs  ranging  from  630,000  to  3,200,(XX)  Btu/hr.  It’s 
easy  to  install.  The  G-6  is  made  of  durable  cast  iron — like 
all  efficient  boilers — for  a  lifetime  of  dependable  heating. 


For  more  information  write  to  AMKRicAN-e$taada»d 
Plumbing  and  Heating  Division,  American  Radiator  & 
Standard  Sanitary  Corporation,  P.  O.  Box  1226,  Pittsburgh 
30,  Pennsylvania. 

AMERICAN-i^taitdfllfd 

HOf  WATIR  HIAf 
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DURIRON  is  the  one  quality  high  silicon  iron  pipe 
specified  for  more  than  30  years  by  architects  and 
engineers  for  corrosive  waste  disposal  systems. 
Specify  DURIRON.  InsUt  on  DURIRON  for  re- 
DWRIRON  ACID  PROOF  DRAIN  PIPE  sistance  to  practically  all  commercial  acids  and 

other  corrosive  solutions.  It  generally  outlasts  the 
building.  A  complete  line  of  DURIRON  pipe  and 
fittings  is  stocked  by  leading  wholesalers  through* 
out  the  country.  Free  Bulletin  PF/4. 


THE  DURIRON  COMPANY.  INC..  DAYTON.  OHIO 


DUR\ROH 


i«#ff  fM  MAM  aVIAV 
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This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


rMpoHM  without 

No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating  wottoful  ovorhooting. 

pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of  ^  Soporou  air  and 

equivolent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for  wotor  pumpt  individuolty 

proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For  lolTni^uirtmTiiti ******”* 

the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 

Control  •yrtom  ^ 

within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize  oporato«  individual 

water  pumps.  pvwp*  •"•y  whon  noodod. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient  ^  Hoxibility 

utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns  pormining  addiHon  of 

radiation  without  changing 

reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit.  1,^  inctoiiotion. 

Simplicity  and  efficient  operation  reduce  supervision  and  maintenance  ^ 

costs.  Information  regarding  this  new  heating  pump  development  is  avail*  rotum  lino  connoction. 

able  immediately  upon  request.  IlL— m  =jJ 

ENGINEERING  GOMPJINT 
4se  WILtOM,  to.  MOBWALK,  COMM. 


NASH 


ItMroaood  air  capacity 
inducoc  rapid  cyctom 
roopotwo  without 
wottoful  ovorhooting. 

Soporoto  crir  and 
wotor  pumpt  individually 
toloctod  to  moot  actual 
(oh  roquiromontt. 

Control  tyttom  ^ 

that  oporcrtot  individual 
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Applied 
Solar  Energy 


Solar  energy  is  being  harnessed  directly  today  for  heating, 
cooling,  and  for  motive  and  electric  power.  A  report  on 
the  World  Symposium  held  last  month  in  Arizona,  with 
abstracts  of  those  papers  of  interest  to  heating  and  air 
conditioning  engineers,  is  presented  in  two  parts  of  which 
this  is  the  first.  Photo  shows  entry  to  engineering  exhibit. 


A  World  Symposium  on  Applied  Solar  Energy  took 
place  on  November  1  to  5  in  Phoenix,  Arizona. 
The  symposium  was  jointly  sponsored  by  the  Association 
(or  Applied  Solar  Energy,  Stanford  Research  Institute, 
and  the  University  of  Arizona.  The  Phoenix  symposium 
was  preceded  on  October  31  and  November  1  by  a  Con¬ 
ference  on  Solar  Energy — the  Scientific  Basis — at  the 
University  of  Arizona  in  Tucson.  Both  the  symposium 
and  scientific  conference  were  arranged  by  Stamford  Re¬ 
search  Institute  with  financial  support  from  various  gov¬ 
ernmental  and  privately  endowed  research  foundations 
enabling  world  wide  scientific  participation. 

Among  the  700  registrants  who  attended  the  confer¬ 
ence  and  symposium  (two  years  ago  only  30  persons  were 
drawn  to  a  solar  energy  symposium  at  the  University  of 
Wisconsin)  were  representatives  of  industry,  independent 
research  organizations,  and  universities  in  a  ratio  of  8,  7 
and  6  respectively.  Delegates  from  30  foreign  countries 
were  among  them. 

Both  the  Tucson  conference  and  the  Phoenix  sympo¬ 
sium  were  divided  into  sections  dealing  with  thermal, 
photochemical,  and  electrical  processes. 

The  preliminary  conference  on  the  scientific  basis  of 
solar  energy  conversion  was  organized  to  permit  scien¬ 
tists  to  meet  and  exchange  ideas  in  advance  of  the  World 
Symposium  in  Phoenix.  Papers  at  the  conference  were  in 


fteneral  beyond  the  scope  of  thU  presentation,  but  will  be 
ftubliiched  in  proceedings  of  the  Ass<)ciation  for  Applied 
S<ilar  Knergy.  Response  to  the  invitation  for  papers  was 
such  that  there  were  concurrejit  sessions  presenting  sixty- 
eight  papers  on  the  first  day  of  the  conference. 

Dr.  Farrington  Daniels  of  the  University  of  Wisconsin, 
introducing  his  discussion  of  basic  principles  and  prob¬ 
lems,  said  he  thought  this  conference  might  give  as  much 
international  impetus  to  solar  power  as  the  recent  Geneva 
j'onference  did  to  atomic  energy.  Dr.  Daniels  envisions 
solar  power  and  atomic  power  as  developing  together, 
with  atomic  power  handling  heavy  loads  in  urban  areas 
while  solar  power  supplies  the  smaller  unitary  demand 
typical  in  rural  areas. 

At  present,  he  said,  the  conversion  of  solar  energy  into 
usable  forms  costs  more  than  conventional  power  sources. 
New  technology  and  new  ideas  will  be  required  before 
solar  energy  is  widely  available  on  a  competitive  basis. 

The  World  Symposium  in  Phoenix  was  organized  to 
review  recent  developments  and  to  bring  together  scien¬ 
tists,  engineers,  and  business  men  for  the  purpose  of  re¬ 
ducing  to  practical  form  the  findings  of  the  laboratory. 
Following  are  abstracts  from  some  of  the  papers  at  the 
symposium. 

Aisociafion  Formed 

Henry  B.  Sargent,  president  of  the  Association  for 
Applied  Solar  Knergy,  at  the  opening  session  of  the  sym¬ 
posium  on  November  2,  described  how  the  idea  for  the 
association  was  conceived  as  a  result  of  conversations 
between  himself  and  Dr.  Daniels  some  two  years  ago. 
Mr.  Sargent  is  president  of  the  American  and  Foreign 
Power  Company,  a  multi-billion  dollar  utility  operating 
in  Latin  America,  and  is  former  president  of  the  Arizona 
Public  Service  Company. 

it  seemed  desirable,  said  Mr.  Sargent,  to  have  an  as¬ 
sociation  which  could  form  a  vehicle,  not  only  to  en¬ 
courage  further  scientific  and  engineering  work  in  con¬ 
nection  with  solar  energy,  but  which  could  serve  as  a 
means  of  presenting  to  industry  and  business  accurate 
information  on  the  present  state  of  the  art.  Accordingly, 
on  March  17,  1954,  Mr.  Sargent  met  with  a  group  of  men 
from  industry,  agriculture,  finance,  and  education  who 
agreed  that  additional  steps  should  be  taken  to  meet  the 
problem  of  greatly  increased  world  requirements  for 
energy.  In  order  initially  to  supplement  such  sources  as 
fossil  fuels  and  nuclear  energy  and  to  replace  them  to  a 
greater  or  lesser  extent  in  the  future,  it  was  decided  to 
attempt  to  bring  the  major  research  sources  of  the  world 
to  bear  on  the  field  of  solar  energy  before  world  energy 
supply  became  a  critical  problem. 

In  recognition  of  the  world  wide  implications  of  the 
effort,  an  advisory  committee  was  formed  consisting  of 
the  following:  Lewis  W.  Douglas  and  Merritt  L.  Kastens, 
general  chairman  and  vice  chairman  respectively,  both 
of  Stanford  Research  Institute;  C.  G.  Abbot,  Smithsonian 
Institution;  Vannevar  Bush,  Carnegie  Institution;  God¬ 
frey  L.  Cabot,  Godfrey  L.  Cabot,  Inc.;  Farrington  Dan¬ 
iels,  University  of  Wisconsin;  L.  J.  Heidt,  MassachusetU 
Institute  of  Technology;  Harold  Hey  wood.  University  of 
London:  Hoyt  C.  Hottel,  Massachusetts  Institute  of  Tech¬ 
nology;  George  0.  G.  Lof,  consultant;  Eugene  Rabino- 
witch.  University  of  Illinois;  Maria  Telkes,  New  York 
University;  Felix  Trombe,  director  of  the  I.aboratory  of 


Solar  Energy,  Paris;  E.  J.  Workman,  New  Mexico  Insti¬ 
tute  of  Mining  and  Technology;  and  Frank  Lloyd  Wright, 
architect. 

Where  We  Stand 

Dr.  Farrington  Daniels,  discussing  the  sun’s  energy  in 
general,  noted  the  burgeoning  interest  among  scientists 
and  engineers  in  the  subject  of  solar  energy  and  warned 
that  there  is  no  sudden  era  of  solar  prosperity  just  around 
the  corner.  None  of  our  present  engines  and  generators 
will  be  rendered  obsolete  by  solar  energy.  Atomic  energy 
and  solar  energy  each  in  its  own  way  will  merely  sup¬ 
plement  the  new  additioas  to  our  power  producing  ma¬ 
chinery.  Solar  energy,  since  it  lends  itself  to  smaller  units 
than  atomic  energy,  will  probably  come  into  general 
utilization  first  in  rural  areas. 

In  explaining  the  sudden  upsurge  of  interests  in  the 
utilization  of  solar  energy.  Dr.  Deniels  pointed  out  that 
the  technological  and  inventive  resources  of  the  world 
are  centered  in  industrialized  areas  where  competition 
with  cheap  fossil  fuels  has  been  unattractive.  These  con¬ 
ditions  are  changing  however  and  there  is  increasing 
realization  that  the  fossil  fuels,  coal,  oil,  and  gas,  will 
not  last  forever.  Some  countries  are  already  feeling  the 
pinch  of  a  decrease  in  high  grade  easily  mineable  coal. 
Moreover,  the  population  of  the  world  is  increasing  rap¬ 
idly,  and  the  demands  for  abundant  energy  are  increasing 
still  faster. 

Another  important  factor  has  been  the  realization, 
through  advances  in  transportation  and  communication, 
that  the  non-industrialized  areas  of  the  world  afford  fer¬ 
tile  ground  for  the  benefits  of  this  new  source  of  power. 
Dr.  Daniels  sited  an  operation  in  India,  where  the  work 
done  by  four  bullocks  and  two  men  on  an  irrigation  proj¬ 
ect  calculated  out  to  be  equivalent  to  1/.3  of  a  horsepower. 
If  the  bullocks’  walkway  around  the  irrigation  well  were 
covered  with  a  solar  heat  collector  o|)erating  a  crude  en¬ 
gine  at  only  one  per  cent  efficiency,  a  one  horsepower 
|)ump  could  be  oj^erated. 

Dr.  Daniels  pointed  out  that,  since  the  solar  energy 
source  is  nominally  free,  efficiency  of  conversion  is  less 
important  than  low  capital  investment  and  small  repair 
requirements. 

Still  another  factor  in  our  awakened  interest  in  solar 
energy  is  the  development  of  new  materials.  \^'hile  the 
large  areas  of  machinery,  metals,  glass,  and  concrete  asso¬ 
ciated  with  solar  heat  collection  may  run  into  thousands 
of  dollars  |)er  acre,  some  of  the  new  thin  plastics  which 
cost  only  hundreds  of  dollars  per  acre  may  open  new 
frontiers  toward  making  solar  devices  more  economical. 

Turning  to  the  abundance  of  solar  energy.  Dr.  Daniels 
pointed  to  the  fact  that  in  order  to  carry  on  the  civiliza¬ 
tion  of  the  United  States,  this  country  used  186  kilowatt 
hours  of  fuel  energy  per  person  per  day  in  19.52.  The 
total  energy  from  the  sun  striking  the  land  area  of  the 
United  States  is  of  the  order  of  31.5,000  kilowatt  hours 
per  person  per  day. 

Dr.  Daniels  commented  upon  the  cumbersome  numbers 
involved  in  the  use  of  conventional  small  units  of  energy 
and  area  in  connection  with  solar  energy  utilization.  He 
suggested  a  new  unit  of  solar  energy,  the  roof,  which  is  a 
million  calories  per  minute.  It  is  a  mean  value  of  the 
total  solar  radiation  received  during  the  day  by  100 
square  meters  (1075  sq  ft)  of  flat  surface;  about  the  flat 
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area  of  a  roof  of  a  square  house  which  is  33  feet  on  a 
side.  A  roof-day  of  solar  energy  is  equivalent  to  1.9  mil¬ 
lion  Btu. 

Dr.  Daniels  believes  that,  by  a  judicious  combination 
of  fossil  fueb,  atomic  energy,  and  solar  energy,  the  whole 
world  can  have  within  this  century,  all  the  mechanical 
power  and  material  comforts  that  it  wants. 

Economics  of  Solar  Energy 

A  staff  paper  presented  by  J.  E.  Hobson,  director  of  the 
Stanford  Research  Institute,  explored  the  economic  pos¬ 
sibilities  of  solar  energy.  In  the  not  too  distant  future, 
said  Dr.  Hobson,  we  will  l)e  confronted  by  an  imminent, 
ominous  shortage  of  the  fossil  fuels  and  other  energy 
sources  packaged  and  stored  for  us  through  action  of  the 
sun.  Men  of  this  generation  must  prepare  today  for  this 
coming  crisis.  The  atom  may  supply  the  bulk  of  energy 
requirements  in  the  world  of  tomorrow,  but  it  is  complex 
and  vastly  ex|)ensive  and  relies  on  a  highly  developed 
scientific  and  industrial  background  for  its  use.  Solar 
energy  must  become  a  complimentary  resource  and  its 
many  technical  and  financial  riddles  must  l)e  solved. 

Direct  use  of  energy  from  the  sun  offers  immediate, 
specific  economic  opportunities.  Sotne  have  already  been 
developed.  Engines  have  been  operated  with  solar  power; 
water  has  been  lifted  by  solar  powered  pumps;  solar  fur¬ 
naces  have  produced  exceedingly  high  temperatures;  solar 
ovens  can  cook  our  basic  foods;  houses  have  l>een  heated 
by  solar  devices.  Solar  cooling  and  direct  solar  electricity 
are  physical  if  not  economic  facts  of  life  today. 

Today,  said  Dr.  Hobson,  we  can  s])eak  with  some  assu¬ 
rance  about  the  cost  of  solar  pumps  and  solar  cookers; 
we  can  accurately  assess  measures  for  reducing  the  cost  of 
solar  distillers  or  house  heating  installations.  Roughly 
speaking,  we  are  in  a  field  where  solar  thermal  devices 
are  economical  now,  or  could  become  so  after  moderate 
cost  reductions.  In  this  held,  today,  the  industrialist,  the 
engineer,  and  the  economist  can  meet  and  work  together 
for  profit. 

The  economic  position  of  solar  devices  is  similar  to 
that  of  hydroelectric  generating  stations  in  that  high 
initial  cost  can  be  offset  by  low  maintenance  and  fuel 
charges.  The  economics  of  hydraulic  energy  and  solar 
energy  alike  will  therefore  be  affected  appreciably  by  such 
factors  as  the  cost  of  money,  taxes,  the  life  of  the  equip¬ 
ment,  and  prices  for  competing  energy. 

The  localized  nature  of  solar  devices  and  the  world 
wide  availability  of  solar  energy  will  emphasize  the  wide 
regional  differences  in  price  bir  conventional  energy.  An 
index  of  the  least  exjiensive  form  of  conventional  energy 
available  today  in  a  survey  of  eighteen  cities  throughout 
the  world  shows  that  the  wholesale  fuel  prices  vary  from 
an  index  of  about  60  in  Mexico  City  to  more  than  f)00  in 
(Casablanca.  It  seems  apparent,  said  Dr.  Hobson,  that 
conventional  energy  prices  often  become  the  critical  factor 
in  making  many  solar  devices  economical  where  ade({uate 
solar  radiation  is  available.  Local  labor  and  materials  cost 
will  also  affect  the  economic  attraction  of  solar  energy. 

Another  factor  affecting  the  economics  of  solar  energy 
is  the  distribution  pattern  of  the  energy  in  a  particular 
locality.  An  average  value  for  radiation  over  a  rather 
long  |)eriod  of  time  must  be  modified  by  consideration  of 
the  variation  within  that  period  of  time  since  it  effects  the 
size  and  hence  the  cost  of  the  collector  needed. 


The  economic  advantages  of  large  producing  units  do 
not  apply  to  solar  energy  devices,  because  the  major  cost 
factor  is  in  the  area  of  the  collector.  That  area  must  be 
doubled  to  double  the  capacity.  Ordinarily  the  net  gain 
from  doubling  the  size  may  not  l)e  sufficient  to  overcome 
the  additional  operating  difficulties.  We  may  never  build 
solar  power  plants  with  a  capacity  of  100,()(K)  kilowatts, 
but  we  may  well  build  ll),()(K)  plants,  each  with  a  ten 
kilowatt  capacity. 

Within  the  so-called  solar  belt  between  the  4()-degree 
parallels  of  latitude,  solar  water  heating  is  in  general 
et^onomical  today  with  present  methods  in  places  where 
the  retail  price  of  conventional  energy  exceeds  around 
$i  per  million  Rtu  and  where  ade<piate  sunshine  is  avail¬ 
able. 

There  does  not  appear  t(.>  be  an  economic  potential  now 
for  solar  house  heating  in  most  of  our  eighteen  selected 
cities,  said  Dr.  Hobson,  ffowever,  solar  house  heating  is 
more  economical  where  the  cold  season  is  long  and  the 
weather  clear,  since  longer  heating  means  a  higher  use 
factor.  There  are  many  locations,  es{)ecially  in  the  moun¬ 
tains,  where  solar  space  heating  can  be  utilized  econom¬ 
ically  today. 

Solar  House  Heating 

The  design  of  a  solar  heated  house  for  the  New  England 
region  was  described  in  a  paper  by  Austin  Whillier, 
formerly  a  research  associate  at  Massachusetts  Institute 
of  Technology  and  presently  research  officer  of  the  council 
for  scientific  and  industrial  research,  Pretoria,  South 
Africa,  The  pa[)er,  a  publication  of  the  Godfrey  L,  Cabot 
research  project  at  MIT,  outlines  procedures  followed  in 
designing  a  solar  heated  house  with  emphasis  on  optimum 
cost  and  efficiency  factors.  It  is  shown  that  a  house  de¬ 
signed  for  l)etween  50  and  IW/v  solar  heating  represents 
the  optimum  degree  of  solar  heating,  and  that  such  a 
system  is  comparable  in  cost  with  conventional  house 
heating  systems. 

The  design  finally  produced  is  for  a  two  story  house 
with  partial  basement  for  the  heating  equipment  and  with 


on  when  sun  shines.  (2)  Heot-exchonger  circuit;  pump  ond 
motorized  volve  controlled  by  house  thermostot.  (3)  Furnoce 
circuit;  flow  by  noturol  circulation  whenever  furruKe  is  on.  In 
Winter  furnace  keeps  275-gal  tonk  between  135  degrees  F 
and  150  Degrees  F.,  in  Summer  it  is  turned  off.  (4)  Domestic 
hot-woter  circuit;  the  heating  coil  in  the  large  tonk  is  by-oassed 
during  the  Summer.  (5)  Evoporator  (Freon)  coil  of  the  */4-ton 
refrigerator;  used  in  Summer  only. 
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a  floor  area  of  HOC)  to  1200  square  feet.  Ratio  of  length 
in  the  eaat'Weat  direction  to  width  in  the  north-south  di¬ 
rection  is  between  1.1  and  1.5.  A  south  facing  solar  heat 
collector  is  tilted  at  an  angle  preferably  between  55  and 
60  degrees  and  has  an  area  preferably  between  500  and 
600  square  feet.  Water  is  used  for  heat  storage  and  for 
removal  of  absorbed  solar  energy  from  the  collector.  A 
perimeter  forced  air  system  is  used  for  heating  the  house. 
Auxiliary  heating  is  by  means  of  an  oil  furnace.  Cooling 
of  the  house  during  the  summer  is  effected  by  means 
of  a  %  ton  refrigerator  used  in  conjunction  with  the  large 
water  storage  system.  The  storage  system  for  a  600  square 
f«)ot  collector  contains  1.500  gallons  of  water.  Operation 
of  the  system  is  entirely  automatic  except  for  the  manual 
switchover  from  winter  to  summer  operation. 

Auxiliary  heating  by  the  oil  furnace  is  used  only  if 
solar  energy  is  insufficient  to  maintain  comfort.  Domestic 
hot  water  is  heated  by  the  sun  throughout  the  year  with 
auxiliary  heating  as  required. 

The  tilted  collector  was  deemed  preferable  to  the  south 
facing  vertical  collector,  because  heat  output  of  the  tilted 
collector  is  10  to  15%  greater  than  that  of  the  verticle 
collector  during  critical  winter  months  of  December, 
January,  and  February  and  even  more  during  the  rest  of 
the  heating  season. 

Optimum  size  of  collector  was  determined  by  plotting 
the  cost  of  the  various  fractions  of  the  auxiliary  heating 
required  for  each  month  as  a  function  of  collector  area 
and  relating  the  cost  per  unit  of  heat  to  the  cost  per  unit 
area  of  collector.  Fur  this  particular  house  the  optimum 
area  was  established  at  600  sq  ft.  Such  a  collector  would 
require  auxiliary  heating  to  the  extent  of  20%  of  the 
total  heat  requirement  over  the  year  and  about  50%  of 
January  heat  requirement. 

The  primary  factor  dictating  choice  of  a  house  heating 
system  is  the  desire  to  operate  the  solar  collector  at  the 
lowest  possible  temperature.  This  limits  the  choice  of 
system  to  those  with  large  areas  for  heat  transfer  such  as 
forced  air  and  panel  systems. 

Returns  for  the  forced  air  heating  system  were  located 
so  as  to  draw  off  the  coldest  air  possible  for  return  to 
the  heating  system.  This  is  important  i)ecause  of  the  desire 
to  operate  the  solar  collector  at  the  lowest  possible  tem¬ 
perature.  To  heat  the  air  for  circulation  through  the  house, 
a  water-to-air  finned  coil  heat  exchanger  is  used. 

The  maximum  demand  for  heat  was  to  l>e  met  using 
hot  water  at  135  deg  F.  The  average  winter  heat  load  was 
to  be  satisfied  from  the  solar  storage  tank  alone,  provided 
that  the  storage  temperature  was  greater  than  100  deg  F. 
With  100  deg  storage  water,  the  tem|)erature  of  air  enter¬ 
ing  the  house  was  to  be  not  less  than  85  deg. 

Storage  water  is  contained  in  two  tanks,  one  of  1500 
gallons  and  the  other  275  gallons  capacity.  The  large 
tank  is  used  for  heating  in  winter  and  for  cooling  in 
summer,  while  the  small  lank  is  used  for  auxiliary  heat¬ 
ing  in  winter  and  solar  water  heating  in  summer. 

The  expansion  tank  performs  two  functions.  First  is 
the  conventional  one  of  allowing  for  volume  changes  in 
the  water  as  a  result  of  temperature  changes.  The  second 
is  to  enable  the  solar  collector  to  drain  automatically  when 
,  the  collector  pump  is  turned  off.  Volume  of  the  expansion 

ji  tank  must  l>e  greater  than  the  thermal  expansion  volume 

i  by  an  amount  e(]ual  to  that  of  all  tubes  in  the  collector 

I  including  connecting  tulies. 

I 


One  of  the  main  difficulties  still  to  be  overcome  is  the 
construction  of  weatherproof  solar  collectors  at  a  reason¬ 
able  cost.  The  materials  themselves  are  expensive,  and  the 
installing  trades  are  not  yet  skilled  in  the  details  of  in¬ 
stallation  procedure. 

Solar  House  Heating 

For  a  panel  discussion  on  solar  house  heating,  Dr. 
Maria  Telkes  of  New  York  University  reviewed  research 
projects  which  have  been  conducted  with  solar  heat  col¬ 
lectors.  Pointing  out  that  for  collectors  using  air  or  water 
heated  behind  a  black  plate,  use  of  multiple  air  spaces 
between  panes  of  glass  can  diminish  heat  loss,  but  in¬ 
creasing  number  of  panes  diminishes  the  transmission  of 
solar  energy.  A  collector  with  2  or  3  glass  panes  represents 
the  usual  practice  at  this  time.  Dr.  Telkes  described  experi¬ 
mental  work  at  NYU  now  being  carried  on  with  the  aim 
of  decreasing  heat  loss  from  a  solar  collector.  It  was 
found  that  heat  loss  from  a  standard  black  plate  through 
two  or  three  layers  of  glass  is  predominantly  due  to  re¬ 
radiation,  being  70  to  85%  of  the  total  heat  loss  in  the 
temperature  range  of  100  to  500  deg  F.  Aluminum  alloy 
back  plates  with  an  emisivity  of  0.25  lose  only  52  to  69% 
due  to  reradiation.  It  is  suggested  that  aluminum  may  be 
coated  with  a  selective  black  paint  which  absorbs  only 
the  solar  wave  lengths  but  does  not  emit  longer  wave 
lengths.  Experimental  work  is  now  in  progress  to  find 
selective  black  coatings. 

The  paints  using  black  semi  conductors  such  as  car¬ 
bides,  borides,  nitrides,  and  silicides  as  pigment  in  a 
plastic  vehicle  have  shown  improved  collector  perfor¬ 
mance  in  comparison  with  the  standard  hlack  widely  used 
for  painting  solar  heat  collectors. 

A  comparison  of  heat  storage  capacity  on  a  volume 
basis  between  various  storage  media  shows  that  water 
can  store  62.5  Btu  per  cubic  foot  per  deg  F  while  rocks, 
bricks,  and  gravel  can  store  about  36  Btu  per  cubic  foot 
per  deg  F.  The  storage-volume  ratio  can  be  raised  by 
using  the  heat  of  fusion  of  various  salts  which  melt  within 
the  desired  temperature  range.  Such  salts  can  store  about 
60  Btu  per  cubic  foot  per  degree  as  specific  heat  and  9500 
Btu  per  cubic  foot  at  the  melting  point  as  heat  of  fusion. 

The  problem  in  using  the  heat  of  fusion  of  salts  is  the 
fact  that  when  these  materials  are  melted  completely  in 
sealed  containers  they  tend  to  undercool  rather  than  crys- 
talize  during  the  cooling  cycle.  While  undercooling  can 
be  prevented  by  using  nucleating  agents,  the  user  is  still 
faced  with  the  fixed  rate  of  crystal  growth  which  is  very 
slow  in  most  salt  hydrates.  Heat  cannot  be  withdrawn 
more  rapidly  than  it  can  be  supplied  by  the  growth  of  the 
crystals;  and  for  practical  purposes  formation  of  crystals 
does  not  progress  more  rapidly  than  at  the  rate  of  0.5  in. 
per  day.  This  difficulty  may  be  partly  overcome  by  design 
of  the  geometric  shape  of  the  container  to  provide  large 
heat  transfer  area. 

r>evelopment  and  use  of  low  cost  heat  storage  mate¬ 
rials  is  essential  for  the  economical  solution  of  solar  heat¬ 
ing,  Dr.  Telkes  said. 

A  Solar  Engineering  Exhibit,  concurrent  with  the  Sym¬ 
posium,  is  described  in  this  month's  News  pages.  Next 
month,  the  balance  of  abstracted  papers,  covering  solar 
power,  heating,  cooling,  water  heaters,  and  mechanical, 
chemical  and  electrical  converters  will  be  published. 
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Fig.  I.  Blower,  operated  through  a  V-belt  drive,  draws  air 
through  motors  ond  generators  in  a  motor  room. 


While  much  has  been  written  on  the  theory  of  belt 
tension,  here  are  simple,  practical  methods  that  enable 
one  to  attain  the  proper  grip  or  tension  in  V-belts. 
The  suggested  corrective  measures  are  simple  to  follow. 


Practical  Methods  for 


Proper  V-Belt 

FRANK  H.  RUMBLE 


Tension 


Allit-Ch«lm«rt  Manufacturing  Company,  Mllwauliaa,  Wit. 


ANYONE  at  all  familiar  with  the  modern  multiple 
V-belt  drive  is  aware  that  a  V-belt  derives  its  grip 
from  the  wedging  contact  between  the  sides  of  the 
V-shaped  belt  and  the  sides  of  the  V-shaped  grooves  of 
the  sheaves.  Because  of  this  wedging  contact,  a  V-belt 
requires  less  tension  than  a  round  or  flat  belt  which  de¬ 
pends  for  its  grip  solely  on  frictional  contact  with  the 
sheave  surface. 

This  very  fact  sometimes  causes  trouble.  Because  of 
the  effectiveness  of  their  grips  and  the  generally  accepted 
fact  that  they  do  require  less  tension  than  other  types, 
there  is  often  a  tendency  to  apply  too  little  tension  on 
V-belts.  Experience  shows  that  there  are  a  great  many 
more  V-belt  drives  operating  with  insuflicient  tension 
than  there  are  drives  with  too  much  tension.  Drives  with 
slack,  sagging  belts  almost  always  need  more  tension 
Proper  adjustment  will  often  remove  the  sag  and  cause 
the  belts  to  operate  more  uniformly  and  efficiently. 

Even  though  the  V-belt  drive  requires  less  tension 
than  other  types,  to  operate  correctly  and  assure  longest 
life  of  both  belts  and  sheaves,  a  V-belt  drive  must  have 
some  tension  on  the  belts;  otherwise  the  belts  will  slip 
while  in  use,  quickly  wearing  both  belts  and  sheave 
grooves.  Also,  slack  belts  have  a  tendency  to  whip,  jerk 
and  not  operate  in  unison.  The  question  is,  naturally, 
what  is  the  correct  amount  of  tension  for  V-belts  and 
what  is  a  practical  means  of  attaining  it?  Before  attempt¬ 
ing  to  answer  these  questions,  let  us  examine  a  few  other 
facts. 

Like  a  pair  of  new  shoes,  V-belts  when  first  installed 
need  a  breaking-in  period.  Over  the  period  of  their  use¬ 
ful  working  life,  standard  V-belts  of  rubber,  cord  and 
fabric  will  show  a  total  stretch  of  approximately  4%. 


The  stretch  is  effected  gradually  and  may  only  become 
apparent  after  the  belts  have  been  under  pro{M!r  tension 
for  a  relatively  long  [>eriod.  However,  a  small  amount  of 
this  stretch  occurs  soon  after  belts  have  been  installed 
and  until  they  reach  their  working  length.  After  this 
initial  stretch  is  removed,  the  belts  resist  further  give 
and  retain  a  large  share  of  their  elasticity. 

Belt  Can  Be  Too  Tight 

ft  is  possible,  of  course,  to  put  so  much  tension  on 
a  V-belt  drive  that  the  belts  themselves  will  be  tight  as 
fiddle  strings.  The  belts  will  be  unduly  stretched  and  the 
l>earing8  of  motor  and  driven  machine  overloaded  and 
damaged.  However,  this  danger  is  not  too  great  and  is 
not  frequently  encountered  unless  excessive  tension  is 
applied  deliberately  and  without  reason.  All  that  is  neces¬ 
sary  on  the  average  properly  engineered  drive  is  to  apply 
enough  tension  to  prevent  slipping  of  the  belts  under 
full  load.  Slippage  can  readily  be  detected  by  use  of  a 
tachometer  applied  to  driver  and  driven  sheaves.  If  an 
excessive  amount  of  tension  is  required  to  keep  the  belts 
from  slipping,  the  engineering  of  the  drive  should  be 
checked.  Perhaps  the  drive  should  have  larger  diameter 
sheaves  or  more  belts.  Use  of  high  capacity  type  belts 
may  offer  a  solution. 

The  phenomenon  of  l>elt  sag  is  well  known  but  the  facts 
in  connection  with  it  are  often  misinterpreted.  Some¬ 
times  on  a  matched  set  of  belts  which  has  been  in  use, 
and  frequently  with  newly  installed  matched  belts,  some 
belts  will  sag  more  than  others  and  ap(>ear  to  be  con¬ 
siderably  longer.  Actually,  this  is  not  the  case.  In  the 
modern  method  of  matching  V-belts  the  maximum  differ- 
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Fig.  2.  V-bcItt  und«r  proper  tension  feet  sprir>gy  and  olive  when 
slopped  with  the  palm  of  the  hand. 


ence  in  length  l>etween  lungettt  and  ehortest  belts  in  the 
•ct  is  only  1/10  in.  per  100  in.  of  l>clt  length,  or  1/10 
of  one  per  cent.  The  amount  of  sag  this  may  produce  is 
deceiving.  On  a  center  distance  of  100  in.  on  drives  with 
both  shafts  parallel  to  the  floor  or  base,  a  sag  of  two 
inches  in  a  Itelt  will  apfiear  drastic,  yet  it  can  l>e  removed 
by  only  0.054  in.  of  take-up  on  the  motor  base  less 
than  1/16  in. 

StrKching  the  shorter  belts  in  the  set,  this  small  amount, 
to  bring  them  up  equal  with  the  others,  will  not  harm 
them.  In  fact,  considerably  more  than  this  amount  of 
stretch  must  l)e  applied  to  all  belts  in  the  set.  Research 
has  shown  that  V-belts  operate  best  when  under  slight 
stretch,  which  is,  of  course,  induced  by  putting  them 
under  tension.  'I'hat  is  the  reason  the  belts  are  made 
resilient  and  elastic — a  necessary  attribute  of  V-belts 
working  in  multiple.  Relts  under  pro|>er  tension  are 
operating  under  approximately  one-half  of  one  per  cent 
stretch. 

It  is  impractical  in  the  average  shop  or  factory  to 
actually  measure  the  pounds  of  tension  which  are  applied 
on  a  V-belt  drive,  such  as  can  be  done  in  the  laboratory 
with  B|)e<‘ial  equipment.  Exact  measurement  is  not  neces¬ 
sary.  It  is  sufficient  to  have  practical  ways  of  approxi¬ 
mating  the  correct  tension.  The  experienced  o|)erator  can 
tell  hy  ohsc'rvation  and  feel  whether  or  not  a  set  of  V-l>elts 
is  under  proper  tension.  Unless  the  drive  has  an  unusual¬ 
ly  l()ng  center  distance,  the  belts  under  proper  tension 


have  little,  if  any,  sag.  A  slack  V-i)elt  feels  dead  when 
thumped  with  the  hand  while  a  properly  taut  belt,  Fig. 
1,  has  an  alive  springiness. 

There  are  other  ways  of  judging  whether  or  not  a 
V-belt  drive  has  the  proper  tension.  One  way  is  by  use 
of  a  tachometer  as  previously  mentioned.  After  a  set 
of  l>elts  has  been  installed,  all  the  slack  removed  and 
the  drive  started  up,  the  rpm  of  the  driver  shaft  can  be 
checked  with  the  rpm  of  the  driven  shaft  according  to 
sfieed  ratio.  Tension  should  be  applied  only  to  the  point 
where  no  slippage  is  evident.  The  procedure  should  be 
repeated  every  few  days  until  the  belts  are  broken  in  and 
set  properly. 

Another  method  favored  by  some  operators  is  that  of 
depressing  the  l)elts  as  shown  in  Fig.  3.  With  the  drive 
Ftop;)ed,  press  down  firmly  on  each  individual  belt.  A 
belt  which  can  be  depressed  an  amount  equal  to  its  own 
thickness  for  each  <18  in.  of  unsupported  length,  is  prop¬ 
erly  tensioned.  This  allows  for  the  fact  that  the  larger  the 
cross  section,  the  greater  the  amount  of  tension  required. 
Where  48  in.  of  unsupported  length  is  not  available,  a 
proportional  amount  of  pressure  should  l)e  exerted. 

Still  another  way  of  quickly  attaining  the  approxi¬ 
mate  correct  tension  when  installing  a  set  of  lielts  is 
to  proceed  as  follows.  After  belts  are  fitted  in  the  grooves 
properly,  move  the  motor  away  from  the  driven  machine 
just  to  the  point  where  belt  sag  is  eliminated.  Indicate 
the  exact  center  distance  hy  making  a  chalk  or  pencil 
mark  on  the  motor  base.  Then  make  an  additional  take-up 
of  ill.  for  each  100  in.  of  center  distance.  Proportionate 
take-up  should  be  made  on  longer  or  shorter  center  dis¬ 
tances.  This  will  approximate  about  of  one  per  cent 
stretch  and  put  the  belts  under  the  proper  tension.  They 
should  be  checked  after  the  first  few  days  use  with  the 
hand-thumping  or  depressing  method  to  be  sure  they 
have  not  loosened  up.  If  so,  more  take-up  will  be  required. 


Fig.  3.  A  method  of  checking  tension  by  depressing  the  belts, 
one  at  a  time.  When  under  proper  tension,  the  belt  can  be 
depressed  with  reasonable  pressure. 


Air  Conditioning  a 

I'he  newly-opened  ballroom  and  exhibition  space  is  a 
two-story  addition  to  Washington’s  Sheraton-Park  hotel. 
It  has  a  Trane  air  conditioning  system  so  flexible  that  it 
can  serve  as  many  as  3,000  or  only  500  persons  in  the 
ballroom. 

The  entire  air  conditioning  system  consists  of  two 
large  fan  systems  which  serve  the  20,000  aq  ft.  ballroom 
and  I6,(KX)  sq  ft  lower  level  display  area.  There  are  several 
Climate  Changers  for  such  areas  as  the  balcony,  foyer 
and  kitchen. 


New  Hotel  Ballroom 

This  system  as  a  whole  is  designed  to  provide  fresh, 
cool,  filtered  air,  and  to  remove  several  tons  of  moisture 
per  hour  from  the  air.  Washington  has  nautral  high  hu¬ 
midity,  and  the  moisture  given  off  by  as  many  as  3000 
active  people  contributes  to  the  need  for  dehumidification. 
The  Sheraton’s  air  conditiong  system  accomplishes  this 
dual  cooling  and  dehumidifying  job  by  cooling  the  a'r  to 
a  low  dry  bulb  and  wet  bulb  temperature,  then  reheating 
it  to  the  entering  temperature  required  to  maintain  com¬ 
fortable  temperature  conditions. 
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Service  Hot  Water 
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Design  for 
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Multi-story  Buildings 


'4-.  : 


FRED  M.  REITER 

Fuel  En9ia««r,  Th«  D«yfon  Fow«r  and  Light  Company,  Dayton,  Ohio 


A  coMprditiisivs  traatMnt  of  strvict  hot  witor  syttcMs  for  largo  boildiiigs/ 
which  coYors  water  donaods,  flow  throogh  water  fixteitt  and  pipa  sizing 
for  satisfactory  opcratkMi.  lododod  ait  25  tables  useful  in  design  work. 
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Service  Hot  Water  Design  for 
Multi- story  Buildings 


FRED  M.  REITER 


Fuel  En9in«*r,  Th«  D«yton  Power  end  Li9ht  Company,  Dayton,  Ohio 


Intelligent  design  of  service  hot  water  systems  for  multi¬ 
story  buildings  is  predicated  on  many  factors.  Factual 
information  plus  valuable  graphs  are  presented  to  show 
how  hot  water  demand  may  be  computed  for  various 
applications  and  hour  of  the  day,  pipe  sized,  and  heat 
losses  determined.  Included  are  helpful  design  tables. 


GKKA'I  KH  utilization  of  hot  water  for  ]>erMonal  U8e«, 
nterilization  and  cleanlinean,  hai*  iiuTeaned  the 
amount  of  hot  water  required  in  multi-story  buildings 
nueh  an  apartmentn,  office  buildings,  hospitals  and  loft 
buildings.  It  has  directed  attention  to  the  need  for  Iwtter 
planning  of  service  hot  water  systems. 

GENERAL  REQUIREMENTS  FOR  WATER 

There  is  no  general  definition  for  hot  water.  Each  job 
or  o|>eration  has  its  own  suitable  water  tem|>erature, 
whether  set  up  hy  common  practice  or  by  the  manager 
of  a  s|)ecific  institution.  Most  sanitary  codes  or  nationally 
adopted  standards  define  the  conditions  of  the  hot  water 
required  for  each  application  under  consideration. 

One  may  enter  a  public  place  and  o|ien  a  hot  water 
faucet  only  to  find  the  water  that  flows  may  lie  scalding 
hot,  lukewarm  or  even  cold.  A  tavern  cleanses  its  glasses 
or  a  sandwich  shop  washes  its  dishes  in  clear  or  treated 
water  frequently  lielow  120  deg  F  and  the  resulting 
bacteria  count  may  lie  above  the  minimum  bacterial  re¬ 
quirements  (‘stablished  by  public  health  codes. 

Operation  Temparaturat 

Individual  skin  sensitivities  vary.  Many  |>eople  cannot 
wash  their  hands  in  120  deg  water,  while  others  can 
work  in  scalding  hot  water  without  harm.  Temfieratures 
generally  desired  for  the  most  common  operations  of  the 
home,  commercial  and  manufacturing  institutions  are 
listed  in  Table  1.  These  can  serve  as  one  of  the  bases  of 
most  computations,  as  practical  areas  of  ofieration  rather 
than  as  s|M*cifications.  Tenqieratures  dictate  most  factors 
of  hot  water  ofierations,  the  method  of  producing  the  hot 
water,  controls,  mixing  arrangements,  piping  and  insula- 
ti<in. 

Figure  1  is  included  as  a  criterion  of  hot  water  con¬ 
sumption  for  hotels  and  apartment  buildings.  It  is  almost 
axiomatic  that  hot  weather,  particularly  with  accompany¬ 
ing  high  humidities,  increases  the  consumption  of  hot 
water  for  [lersonal  hygiene,  laundries  and  lieverage  dis- 
pensaric's.  Weather  affects  hot  water  costs  to  some  extent 
in  a  manner  similar  to  the  effect  of  degree  days  in  winter 
heating.  Figure  1  portrays  the  belts  of  common  unit  con¬ 


sumption  throughout  the  United  States  where  the  tempera¬ 
tures  are  sustained  above  85  deg  for  various  numliers 
of  hours  |)er  year. 

Quality  of  Hot  Water 

Probably  the  greatest  use  of  hot  water  is  for  cleaning, 
whether  for  the  human  jierson  or  his  apparel,  home  or 
shop  cleaning.  With  advancing  labor  costs  as  well  as  the 
scarcity  of  help  for  cleaning  tasks,  technology  has  entered 
the  sanitary  field  more  than  ever  l)efore. 

Detergents  and  cleaning  compounds  have  l»een  highly 
develope«l,  with  8p«*cial  soaps  for  almost  each  type  of  job. 
At  the  same  time,  new  and  8|)ecial  ty|)e8  of  floors  ami  walls 
have  come  into  use.  such  as  polyvinyls,  asphalt  and  ruh- 
l)er  base  tiles,  terrazzo  and  plastics,  each  of  which  now 
demands  some  particular  compound  to  produce  optimum 
results. 

Of  equal  in)portance  in  larger  establishments  is  the 
wide  use  of  machines  for  production  cleaning  where  the 
type  of  hot  water  and  cleaning  compoumis  affects  the 
efficacy  and  quality  of  cleaning.  Most  cleaning  standards 
or  sanitary  codes  8})ecify  end  results  in  cleanliness,  with¬ 
out  mention  of  water  quality  or  tem(>erature  re<]uirement8. 
Building  su(>ervision  inspects  the  results  with«»ut  any  con¬ 
sideration  being  given  to  the  cleaners’  problems  of  hot 
water  supply. 

Water  Hardness 

Hardness  of  the  hot  water  used  for  cleaning  purposes 
gets  considerable  attention  from  the  building  or  plant 
sanitarian.  Hardness  increases  c«tsts  of  labor  and  ma¬ 
terials,  produces  poorer  results  in  the  finished  product, 
and  gives  the  most  trouble  in  the  waste  materials  or 
effluents.  It  increases  maintenance  in  terms  of  limed 
heaters,  piping  and  other  equipment. 

Many  cities  have  installed  complete  municipal  water 
softening  and  filtration  plants.  Natural  well  or  under¬ 
ground  waters  contain  dissolved  calcium  carbonate, 
CaCO.(,  which  produces  temporary  or  carbonate  hardness. 
Calcium  carbonate  dissolves  in  cold  water  containing 
carbonic  acid,  H2C0<t,  in  solution.  Neutralizing  this  acid¬ 
ity  with  lime  water  precipitates  out  the  CaCOj  and  softens 


80 


DECEMBER,  If 55.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


the  water.  Alum  or  ferrous  sulfate  is  added  as  coagulant 
to  assist  in  settling  the  lime  precipitates. 

Table  2  lists  the  hardness  (»f  the  natural  waters  of  the 
4K  states  in  terms  of  parts  (>er  million  of  CaC().-{  hardness, 
and  gives  the  pH  value.  The  pH  number  is  based  upon 
the  number  of  ions  of  —OH  or  +H  in  the  solution. 
Neutral  solutions  have  a  pH  of  7.  All  water  laboratory 
facilities  have  equipment  for  finding  pH  values. 


Fr«d  M.  R«it«r  racaivcd  hit  chemical 
en9inacriRg  aducation  at  tha  Cornofia 
Inttituta  of  Tachnolosy,  Pitttbur9h, 

Pa.  Hit  oorly  yoart  woi4  wat  at  cham*  ^ 

and  got,  ttaam  and  fuel  anginaar 
in  coke  and  got  plonft  of  Republic, 

Cornogia  and  Crucible  Steel  compo- 
niet.  For  neorly  30  yeort,  he  hot  terved 
at  induttrial  get  and  fuel  engineer 
tor  The  Dayton  Power  end  Light  Com* 
pony,  Dayton,  Ohio.  He  30 

yeert  active  end  reterve  tervice  in  the 

U.  S.  Army  including  foreign  tervice  ^  BHU 

during  World  War  I  end  II  end  retired 
with  the  ronk  of  Colonel.  He  wet 

awarded  the  rank  of  Commander  Order  of  Crown  of  Italy.  Mr. 
Reiter  it  e  licented  chemical  engineer.  State  of  Ohio,  end  e 
member  of  the  AGA  Hell  of  Flame.  He  hot  written  many  tech* 


Removal  of  Hardness 

Most  waters,  esfiecially  those  from  rivers  into  which 
industrial  plants  may  discharge  sulfuric  acids,  contain 
.some  permanent  hardness,  hecau.se  of  the  calcium  sulfate, 
CaS04  carried  in  solution.  Calcium  sulfate  is  more  soluble 
in  cold  water  than  CaC();{.  The  addition  of  some  washing 
soda,  Na-jCOa,  converts  tlie  CaS()4  into  the  CaCOa  form 
by  exchange,  and  precipitation  removes  the  calcium  |)er- 
manent  hardness.  Most  large  municipal,  industrial  or 
power  plant  water  softening  plants  utilize  the  lime-soda 
process  for  removing  all  hardness  to  the  extent  desired. 

Smaller  establishments  and  institutions  utilize  the  ion- 
exchange  softening  processes  wherein  zeolite  crystals  ex¬ 
change  sodium  f«*r  calcium  ions  within  the  zeolite  sur¬ 
faces  and  produce  soft  effluent  water.  When  the  zeolite 
crystals  can  absorb  no  more  calcium  and  the  water  re¬ 
mains  hard,  sodium  chloride  salt  solution  is  run  through 
the  zeolite  crystals  to  re.store  their  exchange  pnqierties. 
In  recent  years  resins  have  been  develo|)ed  that  are  suit¬ 
able  for  ion  exchange  systems.  They  are  designed  to  with¬ 
stand  acid  and  alkali  concentrations  over  the  entire  pH 
range.  'I'hey  ojwrate  effectively  in  tenifniratures  exceeding 
2.S()  deg  with  c<*ntents  of  chlorine  and  iron  far  in  excess 
of  any  concentrations  previously  deemed  permissible.  The 
rates  of  flow  and  exchange  greatly  widen  the  application 
of  these  materials. 


nicel  erticlei  ond 


which  they  are  ust;d,  such  as  foods  and  beverages.  They 
depreciate  the  value  of  any  waters  used  for  cleaning,  sani¬ 
tation,  or  for  any  commercial  o|H‘rations.  They  may 
chemically  affect  some  particular  uses.  Many  natural 
ground  waters  have  siilfurous,  iron,  alkaline  or  other 
pr«>perties  that  are  offeivsive  to  human  senses  and,  there¬ 
fore,  reejuire  some  treatment. 

Sterilization 

Many  bars  and  taverns  legally  utilize  tbe  newly  de- 
velo|)ed  sterilizing  and  detergent  compounds  in  the  direct 
sterile  cleaning  of  glass(‘s,  dishes  and  cutlery,  even  in  cold 
water.  Among  thest!  compounds  used  are  the  iodine  based 
ami  <|uaternary  ammonium  chemicals.  These  have  dis¬ 
placed  in  many  castes,  chlorinated  compounds  with 
su|)(rior  results.  Some  of  these  kill  practically  all  bacteria 
within  three  minutes  in  cold  water  solutions,  well  below 
the  HM)  <leg  rinses  normally  retjuired  for  sterilization  of 
utensils. 

H<»t  sterilizing  water  is  universally  dernamled  where 
government  sufM'rvision  is  maintained  for  public  food 
and  Inrverage  disjien.saries.  Bacteria  counts  che«-k  the  com¬ 
pleteness  of  sterilization  although  codes  are  more  relaxed 
in  rural  areas.  Soaps  and  detergents  serve  to  separate  and 


Color,  Odor  and  Taste 

Color,  odor  and  taste  frequently  affect  the  product  with 


Fig.  1.  Averoge  number  of 
fwMrs  in  a  year  the  dry  bulb 
temperature  exceeds  85 
deg.  From  Air  CoryJitioning 
Atlas,  The  Industrial  Press. 
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TABLE  1.  TEMPERATURE  DESIRED  1 
OPERATIONS 

FOR  VARIOUS 

Use  1 

Approximate  Usage 

Temp.,  Deg  F 

Human  Needs 

Wash  stands  for  hfipdt,  face 

102  to  1 10 

Shaving,  shampootr.g 

Baths 

1 10  to  115 

Cold 

32  to  65 

Cool 

65  to  92 

Worm 

92  to  98 

Cleonsirtg 

102 

Hot 

98  to  1 1 5 

Stimulating 

105 

Torrid 

obove  1 1 5 

Woshing  pets 

102 

Housecleanirtg  Needs 

Mopping  and  scrubbirtg  floors 

100 

Cleaning  gloss,  ornaments 

112 

Wall  cleoning 

105 

Automobiles 

100 

Windows 

120 

House  woodwork,  painted  structures 

110 

Removing  wall  paper 

Dishwashing  Needs 

Home  hand-sink  or  pon  woshirtg  with 

1 40  to  1 60 

towel  dryirtg 

Home  dishwoshirtg  mochine,  dryirtg  in 

112 

mochine 

Lorge  continuous  machines 

(.leansing  solutions  (contoining  deter- 

130 

gents) 

140 

Sterilizing  ond  drying  rinses 

180 

Laundry  Needs 

Synthetic  fibers,  royons,  nylons,  docrons 
Animal-vegetable  fibers,  wools,  cottons 

105 

— machine  washing 

1 40  to  1 50 

Hondwoshirtg 

Sterilizirtg  rinses,  large  laundering 

1 1 2  to  1 1 5 

machines 

180 

Hospital,  Medicinal  Needs 

Sponge  boths 

105 

Hot  water  bottles 

120 

Hot  opplicotions 

135 

Sterilizing  instruments,  equipment 

1 80  to  200 

Washing  utensils 

140 

Boking,  Cooking  Needs 

Blanching  fruits,  nuts 

120 

Washing  pans,  utensils 

1 40  to  1 60 

Cleanir>g  poultry 

160 

Sterilizir^  jars,  containers 

180 

Fillings,  syrups 

180 

Water  for  boilers,  soups,  steam  jackets  MO  to  180 


Automotive  Needs 


Cor  cleaning  (exteriors  and  body 


interiors) 

110 

Removing  grease 

160 

Engine  spray  cleaning 

180 

colloiclalizt*  or  emulsify  dirt  particles  that  adhere  to  tlw* 
surfaces  of  the  materials  to  Ire  cleaned.  They  break  up  the 
dirt  masses  into  smaller  particles  but  they  do  not  sterilize 
water. 

Corrosive  Effects 

The  millions  of  dollars  paid  out  annually  fur  the  mainte¬ 
nance  of  hot  water  systems  testify  to  the  corrosive  effects 
of  hot  water  in  pipe  lines,  tanks,  heaters  and  other  e(|uip- 
ment.  Cop|>er  tube  has  greater  corrosion  resistance.  Cor¬ 
rosion  is  caused  or  aided  hy : 

l.'l'he  use  of  soft  waters,  such  as  rain  or  cistern  water, 
iMH'ause  they  lack  any  scaling  ingredients  that  may  pro¬ 
vide  some  protection  and  they  are  generally  highly 
aerated.  Zeolite  softened  water  is  frequently  ultra-soft 
and  similarly  aids  corrosion. 


2.  Dissolved  sulfurous  or  carbonic  acids,  as  found  in  many 
ground  waters,  which  have  the  ability  to  attack  metal 
surfaces  chemically. 

3.  Use  of  excessively  high  temperatures,  thus  accelerating 
any  chemical  action  present.  Temperatures  above  140 
deg  lead  to  aggravated  corrosion  results  and  brings 
about  other  effects. 

4.  Galvanic  action  in  the  system.  Leaks  will  occur  where 
dissimilar  metals  are  joined,  such  as  steel  pipe  or  tanks 
with  copfier  or  brass  fittings,  steel  and  cast  iron,  scale 
or  rust  deposits.  These  localized  cells  produce  pitting 
and  holes. 

Corrosion 

Some  of  the  methods  used  to  keep  corrosion  to  a  mini- 

mun  are: 

1.  Use  non-corroding  metals,  especially  where  very  high 
temperature  water  is  used. 

2.  Avoid  the  use  of  dissimilar  metals  in  the  system. 

3.  Keep  temperatures  as  low  as  practicable,  l>elow  140  deg 
if  possible. 

4.  Hlow-down  or  drain  tanks  and  exchangers,  cleaning  out 
scale  and  cathodic  dirt. 

5.  Use  anodic  protection  rods  or  materials  in  tanks  and 
heaters. 

6.  Small  amounts  of  corrosion  inhibiting  chemicals  can 
be  used  in  conjunction  with  a  softening  plant.  Some 
hardness  might  be  retained  in  both  zeolite  and  soda- 
lime  pr(»ces8ing  in  order  to  avoid  complete  softness. 

METHODS  OF  HEATING  WATER 

A  numl)er  of  methods  of  heating  water  are  l)eing  used. 

Table  3  is  a  water  heater  selection  chart  wherein  the 

quality  of  the  water  serves  as  the  basis  of  the  choice. 

Where  hard  water  is  heated,  lime  deposits  become  a  major 

factor  in  the  selection  of  the  type  of  heater.  The  heating 


TABLE  2-— CHARACTER  OP  WATER  THROUGHOUT  THE 
UNITED  STATES 


State 

Hardness 
as  CaCOi 

1  in  PPM 

pH 

State 

Hordness 
as  CoCOa 
jn  PPM 

pH 

Alabama 

65 

6  9 

Nebroska 

231 

7.5 

Arizona 

254 

7.6 

Nevada 

179 

7.5 

Arkansas 

151 

7.1 

New  Hampshire 

22 

6.5 

California 

163 

7.7 

New  Jersey 

70 

7.0 

Colorado 

101 

7.4 

New  Mexico 

342 

7.4 

Connecticut 

28 

6.7 

New  York 

105 

7.3 

Delowore 

81 

6.8 

North  Carolina 

48 

6.8 

District  of  Columbio  77 

7.8 

North  Da  koto 

306 

7.7 

Florida 

196 

7.2 

Ohio 

291 

7.5 

Georgia 

76 

6.9 

Oklahoma 

224 

7.7 

Idaho 

85 

7.6 

Oregon 

22 

6.9 

Illinois 

292 

7.7 

Pennsylvania 

118 

6.8 

Indiono 

331 

7.4 

Rhode  Island 

24 

6.4 

Iowa 

520 

7.5 

South  Carolina 

37 

6.5 

Kansas 

263 

7.8 

South  Dakota 

504 

8.0 

Kentucky 

138 

7.2 

Tennessee 

81 

6.9 

Louisiana 

100 

7.4 

Texos 

219 

7.8 

Maine 

40 

6.8 

Utoh 

240 

7.8 

Maryland 

41 

6.8 

Vermont 

55 

7.0 

Massachusetts 

24 

6.4 

Virginia 

76 

7.1 

Michigan 

227 

7.6 

Woshington 

62 

7.2 

Minr>esota 

281 

7.6 

West  Virginia 

1 15 

6.6 

Mississippi 

49 

7.3 

Wisconsin 

256 

7.5 

Missouri 

240 

7.8 

Wyoming 

158 

7.6 

Montano 

283 

7.8 

Deluw  60  p|>iii,  water  is  claaaitied  a*  aaitreMive;  61  to  120  ppm,  toft 
121  to  180  ppm,  hard;  above  180  pm,  very  hard. 
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TABLE  3.  WATER  HEATER  SELECTION  CHART  BASED  ON  TYPE  WATER  HEATED 


Nature  of 

Hordness 

Required 

Woter 

Water  Supply 

Range 

Temperoture, 

Deg  F 

Recommended 
Types  of 
Water  Heoters 


Remarks 


f  120  •  140  Immersion  type 


Very  Hard.  Usually  deep  Above  180  ppm 
well  ground  water. 


160-180 


Immersion  type 
with  copper  clad 
tubes 


No  alternate  recommendations  are  made 
although  steam  boilers  with  storage  tanks 
can  be  used  if  heot  exchanger  cails  are 
frequently  cleaned  of  scole.  This  water 
too  hord  for  other  types  of  indirect 
heaters  and  vertical  heaters  with  storage 
tanks  scale  rapidly. 


120-140 


Hard.  Usually  well  water 
but  some  surface  waters 
in  softer  range. 


121  -  180  ppm  ) 


[  160-180 


'  Immersion  type 

Steam  boiler  and 
-<  starage  tank 

Vertical  heaters 
and  storage  tank 

Immersion  type 
with  copper  clad 
J  tubes 

Steam  boiler  and 
.  storage  tank 


'  Immersion  type 

Immersion  type 
with  copper  clad 
tubes 


Soft.  Usually  surface 
water  including  supplies 
taken  from  the  Great 
Lakes.  Woters  in  this 
group  are  frequently  high 
in  dissolved  oxygen  and 
include  some  soft  corro¬ 
sive  waters. 


120  -  140 


J  Verticol  heaters 
and  storage  tank 

Indirect  heaters 


Instantaneous 
.  heaters 


61  -  120  ppm 


i 


L  160-180 


^Indirect  heaters 

Immersion  type 
with  copper  clod 
tubes 

Multi-fin  or  coil 
type  vertical 
heaters  and 
storoge  tank 

Instantoneous 

heoters 


This  ogain  is  hard  water  and  the  long 
successful  performance  of  immersion  type 
heaters  on  such  water  mokes  them  first 
choice.  The  use  of  vertical  heaters  and 
storoge  tanks  should  be  restricted  to  the 
softer  waters  in  the  group.  See  comment 
above  regarding  steam  boilers  with  stor¬ 
age  tanks. 


This  looks  like  everything  is  recom¬ 
mended.  It  is  in  this  hardness  range,  com¬ 
prising  the  largest  proportion  of  the 
nation's  water  supply,  thot  the  greatest 
difficulty  in  making  specific  recommenda¬ 
tions  is  found.  Refer  to  an  analysis  of  the 
locol  woter  supply.  Check  the  pH  indi¬ 
cation.  Be  especiolly  careful  in  heating 
these  woters  to  the  higher  temperatures. 
Dissolved  oxygen  is  an  important  foctor. 
Bear  in  mind  that  the  softer  waters  in¬ 
cluded  are  frequently  mildly  corrosive.  It 
IS  in  heating  these  woters  thot  local  ex¬ 
perience  ond  monufocturers'  recommen¬ 
dations  should  corry  much  weight. 


Indirect  heaters 


Aggressive  water.  Zeolite 
softened  woter.  These  in¬ 
clude  the  low  pH,  ex¬ 
tremely  soft  natural 
waters  and  the  artificial 
softened  hard  woters. 


120-140 


Below  60  ppm  i 


''  160-180 


J  Multi-fin,  coil  or 
1  Instantaneous 
heaters  and  speciol 
storoge  tank 

'  Steom  boiler  ond 
special  storoge 
tank  (classified  as 
-<  on  indirect  heater) 


Instantaneous 

heoters 


With  these  woters — olmost  ideal  for  most 
purposes — corrosion  is  the  greatest  ene¬ 
my.  Growing  awareness  of  the  importance 
of  safeguording  equipment  against  these 
corrosive  effects  has  given  impetus  to  the 
wide  use  of  various  types  of  indirect  heat¬ 
ers.  Zeolite-sof termed  water  is  included  in 
this  brocket  and  refers  to  water  softened 
on  the  premises  by  meons  of  unit  soft¬ 
eners. 


Table  courtesy  of  Seller*  Kngineering  Co.,  Chicago,  III. 
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Murfar:<*H  rnu«t  Im*  acr^Mihle  for  cleaning  if  long  low  co«l 
service  life  in  to  In;  obtained.  Kemovable  steam  coil  heat 
exr:hangers  lw;come  very  useful  lM;cau^  the  limed  coils 
can  In;  lifted  out  of  the  tank  or  exchanger  and  Mtra|N'd  off. 
This  may  not  In;  so  easy  if  the  lime  iN'comes  hard  and 
tenacious. 

Tubular  boilers  should  not  In*  used  unless  ample  hand 
hole  clean-outs  are  provided.  Limed  tulN;a  lose  their  heat 
transfer  rapacity  larcause  of  the  insulating  pro|N*rties  of 
the  lime  deposits.  Hurried  out  tulN;s  result.  Frequent  acid 
cleaning  becomes  an  advantageous  means  of  maintaining 
efficiencies  and  capacities.  Instantaneous  or  coil  heaters 
must  lie  avoided  where  liming  can  occur. 

SaUction  by  Distribution 

'fable  4  suggests  a  selection  of  hot  water  heating  ar¬ 
rangements  from  the  view|N>int  of  distribution  of  hot 
water  demands.  In  this  table  the  size  of  individual  estab¬ 
lishments  is  not  considered  but  rather  the  relation  iN-twiN-n 
the  components  of  the  hot  water  heating  system.  Hot  water 
heating  neeri  not  In;  conr^entrated  in  a  single  heater  from 
which  long  lines  extend  great  distanc(;s.  In  order  to  avoid 
waste  of  water,  return  circulating  lines  must  In;  laid  out. 
Insulation  and  heat  loss  costs  mount.  Smaller  unit  heaters 
may  In*  spread  around  in  localized,  concentrated  areas. 
This  decentralization  produces  flexibility,  reduies  gross 
investment  and  fuel  costs,  lowers  down-time  in  case  of 
failures,  atid  gives  lN;tter  hN:al  service.  Segregation  of 
water  healing  equipment  into  use  areas  is  particularly 
advantageous  in  factories,  where  the  hot  water  fur  plating, 
washing  and  rinsing  metal  parts,  plant  restaurant  and 
|N;rsonnel  washing  facilities,  may  have  different  tem{N;ra- 
ture  or  other  requirements.  Giving  each  area  its  separate 
hot  water  sounre  generally  saves  in  every  way — water, 
fuel,  maintenance,  time  and  inconveniences,  'fhere  is  no 
need  to  maintain  a  supply  <»f  180  deg  metal  cleaning  and 
rinsing  water  for  fN;rsonnel  washrooms  that  can  more 
safely  use  water  at  120  tci  140  deg.  Flexibility  should  be 
the  key  to  the  complete  hot  water  system.  There  are  so 
many  types  of  heaters,  fuels,  boosters  and  exchangers 
available  tinlay  that  the  hot  water  supply  can  l>e  tied  to 


100  150  200  250  300  350  400 

Hot  vnatsf  flow,  ga<k>n|f  par  minuts 


Fig.  2.  Final  tamparotures  from  multi-coil  (instontoneous)  water 
haaters  batad  upon  a  copocity  of  250  gpm  for  a  60  deg 
tamperoture  riae. 


Fig.  3.  Example  of  a  compoct  heot  exchanger  using  high  pres¬ 
sure  high  temperature  hot  water  as  the  heating  fluid.  Courtesy, 
Combusion  Engineering,  Inc. 


each  opt;ralion  or  prmress,  or  to  each  family  unit.  In¬ 
dividual  tiemands  can  Ire  met  regardless  of  adjacent  heavy 
demands  if  the  supply  is  tailored  to  meet  requirements 
and  loads. 

Sources  of  Supply 

A  brief  outline  of  some  of  the  more  common  sources  of 
hot  water  supply  will  set  forth  their  main  characteristics 
and  limitations: 

Standard  directly  heated  automatic  storage  heaters.  In 
this  category  are  placed  the  simple  gas  or  propane-fired, 
or  electrically  heated  storage  tank  heaters  used  so  univer¬ 
sally  in  homes,  apartments,  smaller  institutions  or  estab¬ 
lishments.  Sizes  range  from  15  to  lOO-gallon  storage  ca¬ 
pacity  normally,  with  25  to  98  gal  p>er  hr  recovery  with 
a  60  deg  temperature  rise.  Heat  input  normally  ranges 
from  10  to  70  thousand  Btu  per  hr.  Different  manufac¬ 
turers  set  their  individual  heat  input  ratings  for  various 
sizes  of  heaters  and  types  of  fuel.  In  some  areas  off- 
peak  current  is  utilized  in  electric  storage  hot  water 
heaters.  'Fhese  reduced  rates  lower  costs  but  sufficient  hot 
water  storage  capacity  must  be  installed  to  last  during  the 
non-heating  hours  of  the  day.  In  commercial  and  indus¬ 
trial  plants  that  carry  demand  electric  rates,  hot  water 
supplies  can  l>e  built  up  during  off-peak  hours  with  good 
economy,  if  the  |M‘ak  billing  demand  can  In;  shaved  off 
or  kept  at  a  minimum. 

These  automatic  storage  heaters  are  highly  efficient  if 
sized  pru|)erly.  They  are  simple,  inexpensive  in  installa¬ 
tion,  piping  and  controls,  and  very  trouble-free.  They 
serve  well  with  all  kinds  of  water,  hard  or  soft,  alkaline 
or  acid.  They  can  he  drained  and  cleaned  readily, 
especially  if  ffush-out  hand-holes  are  provided.  They  can 
In;  pr(H;ured  with  corrosion  resisting  metal  tanks,  glass- 
lined  or  galvanized  tanks  shafted  to  harmonize  with  the 
environment,  and  filaced  anywhere.  A  large  central  heater 
can  be  installed  for  an  entire  establishment,  or  small  in¬ 
dividual  units  can  be  spread  at  will  for  local  hot  water 
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TABLE  4.  SELECTION  OF  WATER  HEATERS  BASED  ON  USAGE 


TABLE  S.  THERMAL  PROPERTIES  OF  WATER— 212  TO  400  DEG  F 


Temp., 

Degrees 

F 

Pressure, 

psia 

Density, 
lb  per 
cu  ft 

Specific 
Volume, 
cu  ft  per  lb 

Specific 

Heat 

Water, 

Btu  per  lb 

Total  Heat 
Water,  1 

Btu  per  lb  | 

Steam,  Btu 
per  cu  ft 

■  Heat  Ratio, 
Water:  Steam 

212 

14.70 

59.88 

0.01671 

1.0055 

180.07 

10,760 

42.90 

251.0 

220 

17.19 

59.66 

0.01677 

1.0068 

188.13 

1 1,222 

44.65 

224.0 

230 

20.77 

59.37 

0.01684 

1.0087 

198.23 

1 1,764 

58.05 

201.0 

240 

24.97 

59.17 

0.01693 

1.0104 

208.34 

12,327 

66.50 

185.5 

250 

29.81 

58.84 

0.01700 

1.0126 

218.48 

12,856 

88.00 

145.0 

260 

35.42 

58.62 

0.01708 

1.0148 

228.64 

13,403 

106.00 

126.0 

270 

41.85 

58.25 

0.01717 

1.0174 

238.84 

13,912 

126.00 

1 10.0 

280 

49.18 

58.04 

0.01726 

1.0200 

249.06 

14,555 

146.50 

99.0 

290 

57.55 

57.65 

0.01736 

1.0230 

259.31 

14,942 

1 66.00 

90.0 

300 

67.00 

57.41 

0.01750 

1.0260 

269.59 

15,476 

186.00 

82.0 

310 

77.67 

57.00 

0.01760 

1.0296 

272.92 

15,955 

224  00 

74.0 

320 

89.63 

56.65 

0.01770 

1.0332 

290.28 

16,444 

258.00 

58.5 

330 

103.00 

56.31 

0.01780 

1.0368 

300.68 

16,931 

290.00 

55.6 

340 

1 18.00 

55.95 

0.01790 

1.0404 

31  1.13 

17,407 

324.00 

52.5 

350 

134.60 

55.65 

0.01800 

1.0440 

321.63 

17,899 

358.00 

49.0 

360 

153.00 

55.19 

0.01810 

1.0486 

332.18 

18,333 

401.00 

45.5 

370 

173.30 

54.78 

0.01820 

1.0532 

342.79 

18,778 

454.00 

41.5 

380 

195.60 

54.36 

0.01830 

1.0578 

353.45 

19,213 

510.00 

37.7 

390 

220.20 

53.96 

0.01840 

1.0624 

364.17 

19,644 

570.00 

34.8 

400 

247.10 

53.62 

0.01850 

1.0670 

374.97 

20,106 

630.00 

31,5 
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supply.  They  are  generally  low-demand  heaters,  with  low 
Btu  input  so  that  the  heating  of  the  water  is  spread 
«)ver  several  hours. 

Instantaneous  multi-coil  water  heaters,  direct  fired.  In¬ 
stantaneous  ty|)es  of  water  heaters  must  have  sullicient 
output  capacity  to  fill  all  demands  simultaneously,  unless 
allowance  is  made  for  normal  maximum  load  diversity, 
such  as  75%  of  the  summation  of  all  individual  unit  ca¬ 
pacities.  These  heaters  have  no  huilt-in  storage  volume  be¬ 
cause  they  are  designed  to  supply  the  full  load  instantly 
and  continuously.  The  flow  of  the  fuel,  gas  or  liquid,  is 
automatically  controlled  by  the  flow  of  water  in  an  on- 
and-oif  or  a  modulated  flow  system.  The  water  flow  rate, 
temperature  and  heat  input  are  fixed  at  the  factory.  Heat 
input  must  l)e  high  in  order  to  insure  the  flow  of  hot 
water.  Efficiencies,  Ijecause  of  these  high  flow  rates  and 
generally  on-and-off  o{)eration,  are  lower  than  the  storage 
types. 

Capacities  run  roughly  from  1.5  t»)  10  gal  per  minute 
(90  to  6(K)  gat  j)er  hr  for  a  60  deg  rise  in  water  tempera- 


Fig.  4.  High  pressure  high  temperature  hot  water  boiler  designed 
for  400  psig.  Courtesy,  Combusion  Engineerirtg,  IrK. 

ture).  Heat  input  rates  run  from  150  to  200  tlutusand  Htu 
|>er  hr  approximately. 

These  multi-coil,  high  capacity  heaters  <’an  he  used  as 
ho«»sters  taking  the  normal  supply  of  hot  water  of  about 
140  deg  and  raising  its  temperature  (juickly  to  that  si-t 
for  the  given  flow  of  water.  Curves  of  Fig.  2  illustrate  the 
temperature  rise  obtainable  for  various  settings  of  flow 
through  a  multi-coil  heater  rated  at  250  gal  i)er  hr  ca¬ 
pacity  with  a  60  deg  rise  in  tem()erature.  Other  conditions 
are  assumed  constant.  Final  temperatures  are  shown  for 
various  inlet  water  temperatures  and  flows. 

Instantaneous  heaters  have  advantages  over  storage 
types  where  the  usage  of  hot  water  is  very  intermittent, 
and  where  it  may  he  more  ex(>ensive  to  install,  insulate 


Application 


Type  of  Load 


Type  of  Water  Heoter 


Storage 

Capocity 


Heat  Input 
or  Pick-up 
Capacity 


Hotels  Intermittent  heavy  Very  large  Large,  for 

loads  at  meal  and  heavy  demands 

personal  wash  hours 

Loft  ond  office  Very  intermittent.  Instantaneous  type  of 
buildings  long  waits  between  heaters  located  near 

Warehouses  uses  points  of  use. 


None 

Full  capacity 

Ap>ortments 

Intermittent  concen¬ 
tration,  meal  and 
personal  wosh  hours 

Large 

Light 

Hospitols 

High  load  factors, 
fairly  constont  use 

Large 

Medium 

Commercial 

Restauronts 

Laundries 

High  load  factors, 
constont  use 

Large 

Large 

Monufocturing 

High  lood  foctor, 
constant  use 

Light 

Large 

if 
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TABU  «. 

HOURLY  USE  OF  HOT  WATER  BY 
AVERAGE  FAMILIES 

Equivalent  Number  of  Persons  in  Family 

Hour  1 

2 

1  4  1 

5 

'  6 

r  ' 

Hot  Woter  Used, 

Gol  per  Hr 

6  a.m. 

0 

0 

0 

0 

7 

5 

5 

7 

8 

8 

2 

6 

5 

8 

9 

4 

12 

7 

18 

10 

3 

7 

5 

8 

1 1 

3 

3 

5 

7 

12  Noon 

2 

2 

4 

4 

1  p.m. 

3 

3 

5 

5 

2 

8 

8 

8 

8 

3 

0 

0 

8 

8 

4 

0 

0 

2 

3 

5 

1 

1 

3 

4 

6 

2 

2 

3 

4 

7 

2 

2 

4 

6 

8 

8 

8 

10 

16 

9 

0 

6 

8 

0 

10 

2 

2 

4 

5 

Totol  gal  per  day 

45 

67 

88 

112 

TAtLI  7.  AVERAOI  AMOUNT  OF  HOT  WATER 


NEEDED  BY  AVERAGE  FAMILY 

No.  of  Persons 

Gallons  Hot  Water  Used 

in  Family 

by  Family  in  Moximum  Doy 

2 

45 

3 

60 

4 

75 

5 

90 

6 

105 

7 

120 

8 

135 

9 

150 

10 

165 

and  maintain  storage  tanks  and  circulating  lines,  full  of 
hut  water.  A  small  automatic  instantaneous  heater  located 
at  the  p(iint  of  consumption  could  provide  a  simple  inex¬ 
pensive  source  of  hot  water  for  an  isolated  need.  Such  in¬ 
stallations  (M;rur  in  loft  buildings,  warehouses  and  shops. 

Hoosler  heaters.  The  term  “booster”  is  applied  to  the 
purpose  or  function  of  the  water  heater.  Heaters  may  l>e 
ordinary  standard  types,  hut  they  serve  to  raise  the  tem¬ 
perature  of  the  regular  hot  water  supply  to  some  higher 
tem^terature  needed  to  perform  special  functions.  The  ad¬ 
vantages  in  the  use  of  b(M)ster  heaters  are: 

1.  Only  as  much  water  need  l»e  heated  to  abnormally  high 
temperatures  as  is  required  for  the  particular  job.  The 
larger  normal  uses  throughout  the  building  can  use 
average  hot  water  at  lower  temperatures. 

2.  Savings  in  investment,  maintenance  and  o()erating  costs 
are  derived  from  the  limited  use  of  very  hot  water. 

3.  Small  boosters  may  l>e  l(M‘ated  near  its  job,  with  simple 
control,  minimum  waste  and  smoothest  o|N*ration. 

Heat  exchangers.  Heat  exchangers  are  simple  devises 
wherein  a  hot  flowing  fluid  gives  up  heat  by  direct  con¬ 
duction  in  passing  a  cooler  fluid  flowing  in  adjacent  piping 
or  compartments.  Figure  3  shows  an  insiilate<l  beat  ex¬ 
changer  that  uses  very  high  temperature  water  as  its  heat¬ 
ing  medium.  Generally  steam  {)erforms  this  job.  Fre¬ 
quently  hot  waste  fluids  such  as  water,  oil  or  exhaust 
steam  are  utilize<i. 

.Steam  coils.  Steam  coils  are  given  separate  mention  be¬ 


cause  of  the  wide  use  of  all  types  of  steam  coils  in  heat¬ 
ing  water  in  storage  tanks,  pipe  coils*  in  iitdustrial  clean¬ 
ing,  rinsing,  plating  and  coating  of  metals;  coil  radiators 
in  heating  larger  equipment;  and  in  the  convenience  of 
steam  where  central  plant  steam  is  available  for  local  hot 
water  needs.  Removable  steam  coils  are  frequently  u.sed 
for  hard  water  tank  heaters  because  of  the  ease  of  removal 
of  the  coils  for  cleaning.  Package  steam  coil  tank  heating 
systems  are  readily  available  in  all  sizes.  Steam  heat  ex¬ 
changers  are  available  for  use  as  instantaneous  hot  water 
heaters,  similar  in  function  to  the  direct  fired  multi-coil 
heaters.  Control  systems,  with  diaphragm,  sylphon  or 
electric  types  of  valves  and  equipment,  make  the  steam 
heated  hot  water  supply  fully  automatic,  economical  and 
ideal  for  many  uses. 

S/>ecra/  methods.  There  are  many  special  methods  of 
heating  water  and  solutions,  either  improvised  or  avail¬ 
able.  Many  shops  devise  methods  that  fit  their  particular 
conditions.  They  may  use  gas  burners  under  tanks,  firing 
directly  against  the  metal  bottom  or  sides;  side  arm  coil 
beaters  mounted  on  tanks  for  circulatory  heating;  immer¬ 
sion  coils  and  tubes  into  which  gas  firing  is  directed; 
submerged  gas  burners  that  fire  directly  into  the  water 
or  solution,  the  hot  products  of  combustion  bubbling 
through  the  liquid  to  l)e  heated;  electric  immersion  beaters 
or  resistance  elements. 

High  pressure  high  temperature  hot  water.  A  discussion 
of  hot  water  would  be  incomplete  without  the  inclusion 
of  superheated  water.  In  a  closed  system  water  can  be 
heated  under  higher  pressures  to  temperatures  well  above 
the  boiling  point,  commonly  as  high  as  44M)  deg  w  ith  pres¬ 
sures  up  to  235  psig.  The  chief  advantage  is  the  high 
beat  content  of  water  compared  to  steam  as  listed  in 
Table  5.  The  incompressibility  of  water  makes  pumping 
hot  water  long  di.stances  a  simple  venture.  The  large 
quantity  of  hot  water  in  the  supply  lines  and  the  residual 


TABLE  8.  BREAK-DOWN  OF  HOT  WATER  CONSUMPTION 
FOR  A  FAMILY  OF  4  PERSONS 


Item 

Gallons 

per 

Operation 

No.  of 
Operotions 
per  Week 

1  Gallons 
Hot  Woter 
per  Week 

Tub  bath  (or  shower) 

12 

16 

192 

Dish  washing,  ^4  ga|  per  person  3 

21 

63 

Laundry 

18 

3 

54 

Miscl.  cleaning  per  week 

30 

1 

30 

Personal  shaving  and  toilet. 

1  gol 

per  person 

4 

7 

28 

Total  367 

Averoge  per  day 

52  gallons 

Tahir  by  R.  A.  Cliffort,  National  L-I'  Gaa  Inititute,  published  tn  LP-Gas, 
Novrmlier,  1950. 


TABLE  9.  UNIT  BASES  FOR  HOT  WATER  ESTIMATES 


Basic  Unit  |  Unit  Consumption 


Office  help 
Factory  help 
Hospitals 

Hospitals 

General  building  cleanirvg 
Car  washing 


2  gal  per  person  per  24  hours 
5  gal  per  person  per  24  hours 
80  gal  per  bed,  average  day  of 
24  hours 

1 25  gal  per  bed,  maximum  day  of 
24  hours 

30  gol  per  10,000  sq  ft  surface 
washed 
SO  gal  per  car 
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heat  in  the  return  circuit  form  a  thermal  flywheel  that 
evens  out  the  heat  demands  of  individual  heat  consuming 
units.  Figure  4  illustrates  a  high  pressure  high  temperature 
hot  water  heater  designed  for  400  psig  but  operated  at 
275  psig  and  415  deg,  with  a  heat  input  rate  of  50  million 
Btu  per  hr.  This  takes  us  to  the  big  end  of  the  scale  of 
sizes  of  hot  water  heaters. 

Indirect  water  heaters.  There  is  a  high  temperature 
heat  exchange  type  of  water  heater,  wherein  the  high 
temperature  water  is  heated  directly  to  220  deg  in  a 
tubular  boiler.  The  high  temperature  water  passes  into 
a  large  tank  or  reservoir  in  which  are  suspended  two 
copper  coils.  The  heat  absorbing  capacity  of  the  two  coils 
is  about  5  times  the  heat  input  capacity  of  the  gas 
burners.  The  large  heating  hut  water  supply  in  the  boiler 
and  tank  is  very  high,  and  provide  a  heat  storage  for 
heavy  demands.  This  provides  a  fly-wheel  effect,  to  carry 
over  the  heavy  demand  period  without  loss  of  temperature. 

This  type  heater  can  supply  water  of  two  different  tern- 
|>eratures.  The  outlet  of  the  helical  coil  will  feed  water  at 
14<)  deg.  If  the  right  valve  is  used,  a  second  coil,  in  series 
with  the  helical  14()  deg  coil,  comes  into  operation  and 
18()  deg  water  is  drawn,  the  extra  loop  having  additional 
heat  exchange  capacity.  These  dual  temperature  arrange¬ 
ments  are  very  useful  in  restaurants,  hotels,  laundries, 
hospitals,  and  in  industrial  plants  where  sterilizing  18() 
deg  water  is  needed,  beyond  the  normal  14()  deg  water 
used  for  ordinary  purposes.  Input  heat  capacities  for  4 
sizes  available,  range  from  240,()()0  to  720, (KM)  Btu  per  hr. 

HOT  WATER  DATA 

Hot  water  used  in  apartments,  hotels  and  dwelling  areas 
is  chiefly  for  personal  needs  and  Table  6  gives  some  basic 
data  on  the  hot  water  requirements  of  average  families. 
It  must  be  remembered  that  these  values  may  vary  in 
large  dwelling  areas  from  the  lower  income  groups  found 
in  older  tenement  buildings  with  limited  facilities,  through 
the  gamut  of  public  or  private  housing,  to  the  expensive 
apartment  hotels  with  unlimited  quantities  of  hot  water 
available  throughout  the  family  unit.  Tests  run  in  Dayton 
on  some  large  median  apartment  buildings  indicated  a 
base  average  of  50  gal  })er  family  per  day — or  50  gal 
per  apartment  per  day. 

As  an  idea  of  the  wide  variation  in  family  consump¬ 
tions,  Tables  6,  7,  8  and  9  based  upon  American  Gas 
Association  studies  made  in  1951,  give  the  maximum 
hourly  demands  for  different  sizes  and  ty(M‘s  of  families. 
The  assmdation  estimates  that  a  tub  bath  averages  about 
15  gal,  shower  bath  3  gal  per  minute  each,  regular 
washers  12  gal  ()er  load,  automatic  washers  18  gal  [>er 
load,  hand  dishwashing  3  gal  per  meal,  automatic  dish 
washers  7  gal  per  load. 

F.ach  additional  bathroom,  automatic  dish  or  clothes 
washer,  or  other  major  hot  water  appliance  is  about  the 
equivalent  of  adding  another  |>erson.  Four  persons  living 
in  a  dwelling  unit  of  six  rooms  with  2  baths,  provided 
with  an  automatic  dish  and  clothes  washer,  could  be  the 
equivalent  load  in  hot  water  requirements  as  seven  |)er- 
sons. 

It  might  be  well  to  look  into  the  hot  water  demands  of 
some  of  these  families  as  a  portrait  of  the  hourly  varia¬ 
tions  throughout  the  average  maximum  day  of  usage.  As 
a  result  of  some  tests  run,  the  following  tabulation  is 


TABLE 

HEATERS 

10.  HOT  WATER  RECOVERY  IN 
OF  VARIOUS  BTU  PER  HOUR 

HOT 

INPUT 

WATER 

RATINGS 

Rote  of  1 
Btu  Input' 

40 

1  50 

Temperoture 

1  60  !  70 

Rise,  D 

T  80  ' 

eg  F 

1  90 

100 

1  no 

per  Hour | 

Gallons 

per  Hour  Recovery 

2,500 

5.6 

4.5 

3.7 

3.2 

2.8 

2.5 

2.3 

2.0 

4,500 

10.0 

8.1 

6.8 

5.8 

5.1 

4  5 

4.1 

3.7 

6,500 

14.6 

1 1.7 

9.8 

8.4 

7.3 

6.5 

5.8 

5.3 

9,000 

20.3 

16.2 

13.5 

11.6 

10.1 

9.0 

8.1 

7.4 

10,000 

22.6 

18.0 

15.0 

12.9 

1 1.3 

10.0 

9.0 

6  2 

1 2,000 

27.0 

21.6 

18.0 

15.4 

13.5 

12.0 

10.8 

9.8 

1 5,000 

33.8 

27.0 

22.5 

19.3 

16.9 

15.0 

13.5 

12.3 

18,000 

40.5 

32.4 

27.0 

23.2 

20.3 

18  0 

16.2 

14.7 

20,000 

45.0 

36.0 

30.0 

25.7 

22.6 

20.0 

18.1 

16.4 

25,000 

56.3 

45.0 

37.5 

32.2 

28.1 

25.0 

22.5 

20.5 

30,000 

67.5 

54.1 

45.0 

38.6 

33.7 

30.0 

27.0 

24.6 

50,000 

1 12.6 

90.0 

75.0 

64.4 

56.2 

50.0 

45.0 

41.0 

75,000 

169.0 

135.0 

112.5 

96.5 

84.5 

75.0 

66.5 

61.5 

1 00,000 

225.3 

180.0 

150.0 

128.8 

1 12.4 

100,0 

90.0 

82.0 

Thermal  efficiency 

it  utumrd  to  be 

75%. 

Other  eftiriencie* 

will  produce 

proportional  hourly  recorerics. 


TABLE  11. 

FACTORY 

HOT  WATER 

DATA 

Fixtures  j 

Number  of 

1  Hourly  Unit 

1  Total  Demand, 

Units 

1  Demand,  gph 

1  gph 

Slop  sinks 

Wosh  basins 

4 

20 

80 

Private 

6 

3 

18 

Public 

20 

15 

300 

Showers 

6 

200 

1,000 

Wash  racks 

4 

30 

120 

Total 

40 

268 

1,518 

useful  in  understanding  the  fly-wheel  effects  of  st«»rage  h<)t 
water  capacity  in  order  to  carry  over  the  heavy  b)ad 
periods,  such  as  occur  at  meal  times,  washing  clothes  at 
9  a.m.,  cleaning  up  evening  dishes  at  8  p.m.,  and  so  on. 
These  four  withdrawal  records  were  taken  at  random  on 
typical  maximum  days. 

Table  10  lists  the  recovery  powers  of  hot  water  heaters 
for  different  heat  input  rates  and  water  tem|)erature  rises, 
as  a  guide  to  meeting  family  demands  such  as  listed  in 
Table  6. 

Consumption  and  Weather 

In  the  beginning  of  this  discussion  mention  was  made 
that  many  factors  are  involved  in  any  such  basic  average. 
Hot  weather  increases  hot  water  consumption,  as  pointed 
out  in  the  map  showing  weather  distribution  throughout 
the  IJ.  S.  Tables  7,  8  and  9  were  designed  for  estimating 
purposes  to  illustrate  the  variation  in  hot  water  consump¬ 
tion.  I’(*s8ible  adjustment  that  might  la*  made  for  weather 
conditions  can  Im*  indicated  with  F  ig.  1. 

These  variations  are  included  in  this  discussion  not  to 
confuse  the  reader  with  complexities,  but  rather  to  indi¬ 
cate  the  factors  that  can  be  used  in  making  more  accurate 
estimates  of  basic  re(|uirements.  They  lessen  the  need  f<ir 
a  large  safety  factor.  Table  9  lists  some  quick  basic  figures 
compiled  from  various  sources  for  the  purpose  of  esti¬ 
mating  hot  water  consumptions  in  commercial  buildings 
in  terms  of  personnel  or  units.  These  figures  can  serve  as 
checks  on  other  estimates  made  by  more  accurate  meas¬ 
urements  or  other  more  direct  means.  The  American  Gas 
Association  in  its  program  of  .Sizing  by  Science  has  pub- 
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TABLf  12.  BASIC  DATA  ON  HOT  WATER  REQUIREMENTS  FOR  A  FAMILY  UNIT 


Number  of 
People  in 
the  Fomily 

Number 

of 

Bathrooms 

Dish- 

woshir^ 

Equipment 

Laun¬ 

dry 

Equipment 

Maximum  Gal 
Hot  Woter 
Needed 
per  Hour 

Maximum  Size  Woter-heoter 
to  Provide  Moximum  Hot 
Woter  Requirement 

Tonk 

Capacity, 

Gal 

Heat 

Copocity, 

Btu  per  Hr 

2 

1 

Sink 

None 

25 

30 

20,000 

2 

1 

Sink 

Tubs 

30 

30 

20,000 

3 

I 

Sink 

Tubs 

35 

30 

20,000 

3 

1 

Sink 

Washer 

40 

30 

20,000 

4 

1 

Sink 

Wosher 

45 

40 

20,000 

4 

I 

Sink 

Auto,  washer 

50 

40 

25,000 

5 

2 

Sink 

Tubs 

55 

45 

25,000 

5 

2 

Sink 

Washer 

60 

45 

30,000 

6 

2 

Sink 

Auto,  washer 

70 

50 

35,000 

6 

3 

Sink 

Auto,  washer 

70 

50 

50,000 

7 

3 

Sink 

Auto,  washer 

90 

60 

50,000 

7 

4 

Auto,  washer  Auto,  washer  1 00 

75 

50,000 

liHhed  <  1951 )  Home  hanic  data  on  family  hot  water  needn 
for  UHT  with  dwelling  uniU.  They  estimate  that  as  much 
as  f{0%  of  all  the  gallons  of  water  used  by  a  family  is 
“hot”,  l»erau»e  of  the  increased  use  of  mechanical  wash¬ 
ing  and  |N‘rs«)nai  use,  listing  as  many  as  136  uses  for  hot 
water  in  the  home.  Table  12  presimts  these  AG  A  data, 
forming  the  most  compleU*  basic  data  available  for  dwell¬ 
ing  unit  estimates. 

A  composite  of  all  of  the  basic  data  is  given  in  Table  13, 
as  an  average  of  the  unit  hourly  demands  for  hot  water 
by  the  various  appliances  as  used  in  commercial  and 
industrial  establishments.  This  table  gives  a  good  detailed 
coverage  for  many  types  of  buildings  and  applications. 


The  two  columns  at  the  right  of  this  table  estimate  the 
percent  of  installed  heater  and  storage  capacity  that  would 
be  consumed  per  hour  by  the  appliances  for  each  type  of 
installation.  As  an  example,  a  factory  having  4  slop  sinks, 
6  private  and  20  public  wash  basins,  6  showers  and  4 
wash  racks  would  have  re<]uirements  listed  in  Table  11. 

The  hot  water  heater  capacity  lor  this  factory  would 
le  9i)%  of  the  total  hourly  demand  of  1,518  gal  or  1,.367 
gal.  The  hot  water  storage  capacity  needed  figures  .50% 
of  the  total  demand  for  all  fixtures,  fur  an  industrial  plant, 
or  760  gal.  This  storage  tank,  from  Table  14,  would 
probably  l)e  48  inches  diameter  by  120  inches  long.  Table 
14  presents  useful  data  on  cylindrical  hot  water  storage 


TABLE  13.  HOURLY  AVERAGE  DEMANDS  FOR  HOT  WATER  FOR  EQUIPMENT  IN  COMMERCIAL  AND  INDUSTRIAL  BUILDINGS. 

WATER  TEMPERATURE  ISO  DEG  F 


Type  of 
Building 

Dish  Washer 

Pantry  Sink 

Kitchen 

Sink 

Slop  Sink 

1 

Wosh  Bosin, 
Privote 

Wash  Basin, 
Public 

Both  Tub 

Shower 

Both 

Foot 

Basin 

Laundry  Tub, 
Stotionary 

LaurnJry  Tub, 
Revolvir>g 

Wash  Racks 

Per  Cent  of 
Heater 
Capacity 

Per  Cent  of 
Storoge 
Capacity 

! 

Maximum  Gallons 

per  Hour 

per  Appliance  or 

Fixture 

Apartment 

house 

15 

10 

10 

20 

3 

5 

15 

50 

3 

25 

75 

30 

20 

100 

Church 

30 

20 

20 

10 

3 

5 

— 

100 

— 

— 

— 

— 

80 

50 

Club 

30 

20 

20 

20 

3 

8 

15 

200 

3 

35 

75 

— 

50 

75 

Department 

store 

— 

— 

— 

20 

3 

8 

— 

— 

— 

— 

— 

— 

50 

75 

Depot 

— 

— 

— 

20 

3 

10 

— 

100 

— 

— 

— 

— 

60 

50 

Dormitory 

— 

— 

— 

15 

3 

10 

30 

200 

3 

35 

100 

— 

75 

50 

Garage 

— 

— 

— 

— 

3 

12 

— 

150 

— 

— 

— 

50 

80 

50 

Gymnasium 

— 

— 

— 

— 

3 

10 

30 

200 

12 

— 

— 

— 

80 

50 

Hospital 

30 

20 

20 

20 

3 

8 

15 

50 

3 

35 

125 

— 

60 

50 

Hotel 

30 

20 

20 

30 

3 

10 

15 

50 

3 

35 

150 

— 

50 

25 

Industrial 

plant 

30 

— 

20 

20 

3 

15 

30 

200 

12 

— 

— 

— 

90 

50 

Laurtdry 

— 

— 

— 

10 

3 

10 

— 

— 

— 

40 

150 

30 

100 

25 

Loft  bldg. 

— 

— 

— 

20 

3 

10' 

— 

150 

— 

— 

— 

— 

80 

50 

Office  bldg. 

— 

— 

— 

15 

3 

8 

— 

— 

— 

— 

— 

— 

15 

100 

Public  bath 

— 

— 

— 

15 

3 

15 

45 

200 

1  — 

— 

100 

— 

100 

50 

ResiderKe 

— 

10 

10 

15 

3 

— 

15 

50 

1  3 

25 

75 

— 

50 

100 

Restaurant 

300  gallons  per  500  people  per  hour 

50 

75 

School 

15 

20 

10 

20 

3 

18 

— 

200 

1  — 

— 

— 

— 

25 

50 

Theoter 

— 

— 

— 

15 

3 

5 

— 

— 

— 

— 

— 

— 

75 

75 
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lank.s  capacities,  diinensiuiis,  outside  surface  areas  and 
normal  heat  loss  from  these  tanks  if  uninsulated,  with  the 
hot  water  temperatures  af)out  140  deg. 

It  can  Im*  noted  that  some  of  these  tables  as  well  as  other 
data,  are  tied  to  specific  tern |)eratu res.  It  has  l>een  men¬ 
tioned  that  in  general  the  volume  of  hot  water  used  by 
individuals  varies  in  an  inverse  proportion  to  the  tem¬ 
perature  of  the  water.  Corrections  should  be  made  for  the 
larger  quantities  of  hot  water  that  would  be  used  at  lower 
water  tenqieratures.  These  temj)erature-quantity  correc¬ 
tions  would  correspond  to  the  capacity  curves  of  multi¬ 
coil  heaters  discusseci  under  Methods  of  Heating  Water 
using  the  curves  of  F'ig.  2  for  correction  values.  This  will 
be  dis<  ussed  later  under  the  subject  »)f  mixing  water. 

Sizing  Pipe 

Having  determined  the  <]uantity  of  hot  water  needed  by 
the  various  families  and  appliances  and  the  heater  and 
tank  sizes  and  capacities,  the  big  job  is  to  get  the  water 
from  the  heaters  to  the  appliances  and  fixtures.  The  piping 
lay-out  is  one  of  the  important  and  at  the  same  time 
<liflicult  steps  in  the  design  of  the  hot  water  system.  There 
are  a  numl»er  of  factors  that  can  decrease  the  pipe  sizes 
and  thus  the  cost  of  material  and  labor. 

For  purposes  of  piping  design,  sizing  and  lay-out  to 
the  water-using  units.  Table  15  presents  the  water  <lis- 
charge  capacities  of  fixtures  and  appliances,  for  various 
rates  of  flow  in  terms  of  gallons  per  minute.  Table  16 
c«mtinues  lhe.se  flow  data,  giving  the  flow  exjH*cted  through 
various  lengths  of  pi|)e  for  tyjies  of  pipe  commonly  used, 
based  upon  suitable  drops  of  pressure  that  can  be  safely 
used.  Pressure  drops  that  are  safe  depend  upon  the  main 
pressure,  I»ecause  30  psi  is  ample  pressure  at  any  appli¬ 
ance.  if  the  water  pressure  entering  the  property  is  75 
psi,  the  pijM*  might  l)e  figured  on  an  allowable  drop  of 
45  psi.  L(K  al  practices,  codes  or  engineering  standards 
will  d  ictate  desirable  appliance  pressures  and  pressure 
drops  to  Ih*  used  in  figuring  piping  sizes. 


TABLE  14.  DATA  ON  CYLINDRICAL  HOT  WATER 


STORAGE  TANKS 

Diometer  j 
Inches 

Length, 

Inches 

i 

Capacity,  i 
Gallans 

Outside 

Surface, 

Sq  Ft 

External  Heat 
Radiation  Loss, 
Btu  per  Hour 

12 

36 

18 

1  1.0 

1540 

12 

48 

24 

14.3 

2002 

12 

60 

30 

17.5 

2450 

14 

48 

32 

17.0 

2380 

14 

60 

40 

20.8 

2911 

16 

48 

42 

19.8 

2772 

16 

60 

52 

23.8 

3346 

18 

60 

66 

27.5 

3850 

20 

60 

82 

31.0 

4340 

zZ 

dO 

100 

34.6 

4839 

24 

60 

120 

38.3 

5360 

24 

72 

144 

44.6 

6240 

24 

96 

192 

57.1 

7990 

30 

72 

220 

62.0 

8700 

30 

96 

294 

82.0 

11500 

30 

120 

367 

98.0 

14000 

36 

72 

318 

87.0 

.  11400 

36 

96 

423 

1 15.0 

16300 

36 

120 

529 

140.0 

19800 

42 

96 

576 

150.0 

21200 

42 

120 

720 

185.0 

26500 

42 

144 

864 

225.0 

32500 

48 

96 

564 

148  0 

20800 

48 

120 

752 

192.0 

27500 

48 

144 

940 

245.0 

35500 

TABLE  15.  WATER 

DISCHARGE 

CAPACITIES  OF 

COMMON 

APPLIANCES  AND  FIXTURES 

Gallons  per  Minute  for  Various  Rotes  of  Flow 

Appliance 

Light  Flow  | 

Medium  Flow  i 

Heavy  Flow 

Woshroom  lavatory 

0.5 

1.5 

3.0 

Bothroom  lovotory 

2.0 

3.0 

4.0 

Shampoo  spray 

0.5 

1.0 

2.0 

Monicure  tables 

1.0 

1.5 

2.0 

Bath  tub 

3.0 

4.0 

5.0 

Shower,  4  in.  head 

3.0 

4.0 

5.0 

5  in.  head 

6.0 

7.0 

8  5 

6  in.  head 

8.0 

9.0 

10.0 

8  in.  tubular  head 

10.0 

13.0 

16.0 

needle 

20.0 

30.0 

40.0 

Sinks,  slop 

4.0 

5.0 

6.0 

kitchen,  Vi  in. 

1.0 

2.0 

3.0 

kitchen,  in.. 

3.0 

4.0 

5.0 

Dishwasher,  hand 

— 

5.0 

— 

mochine 

— 

25.0 

— 

Laundry  tub,  stationory  4.0 

5.0 

6.0 

revolving 

— 

25.0 

_ 

Diversity  Factors 

Not  all  applianc(‘s  or  fixtures  o|)erute  at  the  same  time. 
All  faucets  are  not  turned  on  simultaneously,  fortunately. 
In  determining  demands  or  flows  for  buildings  having  a 
number  of  apartments,  (qierating  units,  kitchens,  washing 
«)r  laundering  facilities,  divsersity  factors  must  be  use<l 
in  order  to  avoid  over-estimation  of  fh»ws  and  over-sized 
piping. 

KIbows,  fittings,  valves,  and  other  installed  impedimenta 
must  l>e  converted  into  straight  length  of  pipe  for  the 
given  size  and  added  to  the  measured  straight  lengths. 
These  fittings  produce  a  change  in  direction  and  a  cor¬ 
responding  resistance  to  the  flow.  Cop|)er  and  plastic 
tubing  use  long  angle  bends  with  practically  no  loss  in 
pressure  or  resistance  to  smooth  flow.  Flows  through 
straight  pi|>e  lengths  are  given  in  Table  16.  In  Table  17, 
the  nominal  designated  diameter  is  used  under  ‘‘fittings." 
The  conversion  multiplying  factor  gives  the  e(|uivalent 
straight  length  in  feet  of  the  same  size  pifH*  for  each 
fitting  in  the  system,  of  its  nomenclature. 

The  distance  of  the  various  fixtures  or  faucets  from  the 
s»»urce  of  h<»t  water  affects  the  rate  of  flow  in  large  hotels, 
apartment  ln)uses,  ofli<-e  or  factory  buildings.  The  in¬ 
creased  resistance  of  the  piping  and  fittings  produces  a 
drop  in  the  pressure  at  the  fixture;  the  greater  the  number 
of  fixtures  that  might  come  on  at  the  same  time,  the  larger 
the  pressure  reduction  ahead  of  the  faucets  or  valves.  Tiiis 
may  reduce  the  drop  across  thes«*  valves  or  faucets  Iwlow 
the  design  drop  of  3  ()si  required  to  meet  the  designated 
flow  for  these  fittings.  The  actual  flow  falls  l>elow  those 
listed  for  the  various  appliances  and,  therefore,  a  diversity 
correction  could  l)e  made  when  sizing  the  pi|)e. 

Kx|)erience  has  devebqHjd  the  relative  ex|)ec;ted  dis¬ 
charges  of  fixtures  and  the  total  flow  of  hot  water  in  the 
system.  Diversity  or  mutiplication  factors  are  applied  to 
the  separate  or  total  unit  design  capacities  in  order  to 
derive  actual  discharges  for  a  multiplicity  of  units  in¬ 
stalled  on  any  floor  or  in  a  given  area.  Table  18  gives 
this  ex|M;rience  in  diversity  flow  or  factors  for  up  to  24 
fixtures  on  one  floor. 

In  addition  to  the  diversity  factor  for  many  appliances 
on  one  floor,  we  must  consider  group  diversities  among 
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TAILI  16.  FLOW  OF  WATER  THROUGH  FIFE* 


Type  of  Pipe  ond 
iti  Nominal  Size  ' 

1  Length  of  Straight  Pipe  in  Feet 

Pressure 
jDrop,  psi 

20 

i  30 

1_  50_J 

70  J 

100 

I  J50 

Type  1 

Size,  In. 

Flow  in 

Gallons  per 

Minute 

Copper  tube 

30 

6.0 

4.9 

3.8 

3.2 

2.7 

Hi 

' 

40 

6.9 

5.7 

4.4 

3.7 

3.1 

2.5 

50 

7.7 

6.3 

4.9 

4.1 

3.5 

2  8 

75 

9.5 

7.7 

6.0 

5.1 

4.2 

3.5 

Copper  tube 

H 

30 

1 1.9 

9.7 

7.5 

6.4 

5.3 

4.4 

or  steel  golv. 

40 

13.8 

11.2 

8.7 

7.4 

6.1 

5.0 

ptp« 

50 

15.4 

12.6 

9.7 

8.2 

6.9 

5.6 

75 

18.9 

15.4 

11.9 

10.1 

8.4 

6.9 

Brass  or  golv. 

Vi 

10 

12.4 

10.1 

7.8 

6.6 

5.6 

4.5 

steel  pipe 

20 

17.5 

14.3 

1 1.1 

9.4 

7.8 

6.4 

30 

21.5 

17.5 

13.6 

11.5 

9.6 

7  8 

40 

24.8 

20.3 

16.1 

13.3 

11.1 

9.1 

• 

50 

27.7 

22.6 

17.5 

14.8 

12.4 

10.1 

75 

34.0 

27.7 

21.5 

18.2 

15.2 

12.4 

Golv.  steel 

Va 

10 

24.7 

20.1 

15.6 

13.2 

1  1.0 

9.0 

pipe 

20 

35.0 

28.5 

22.1 

18.6 

15.6 

12.8 

30 

42.7 

35.0 

27.1 

22.7 

19.1 

15.6 

40 

49  2 

40.4 

31.2 

26.4 

22.1 

17.9 

50 

55.3 

45.1 

35.7 

29.4 

24.7 

20.1 

75 

67.6 

55.3 

42.8 

36.2 

30.2 

24.7 

Golv.  steel 

1 

10 

45.2 

37.0 

28.6 

24.2 

20.2 

16.5 

pipe 

20 

64.0 

52.2 

40.5 

34.2 

28.6 

23.4 

30 

78.4 

64.0 

49.5 

41.9 

35.0 

28.6 

40 

90.5 

73.9 

57.2 

48.4 

40.5 

33.0 

50 

101.2 

82.6 

64.0 

54.1 

45.2 

36.9 

75 

123.9 

101.1 

78.4 

66.2 

55.4 

45.2 

Golv.  steel 

IVi 

10 

60.4 

49.4 

38.2 

32.3 

27.0 

22.6 

pipe 

20 

85.0 

70.8 

54.8 

45.5 

38.0 

31.3 

30 

105.2 

85.9 

66.5 

56.3 

47.0 

38.4 

40 

120.8 

98.8 

76.4 

64.7 

54.0 

44.1 

50 

136.3 

1 1 1.5 

86.2 

73.9 

60.9 

49.7 

75 

167.0 

136.5 

105.6 

89.4 

74.6 

60.9 

Golv,  steel 

2 

10 

197.0 

161.1 

124.5 

105.4 

88.0 

71.9 

pipe 

20 

279.8 

228.7 

176.8 

149.7 

125.0 

102.2 

30 

342.3 

280.0 

216.4 

183.3 

153.0 

125.0 

40 

393.7 

312.0 

249.0 

210.9 

176.0 

143.8 

50 

441.1 

360.9 

279.1 

236.2 

197.3 

161.2 

75 

541.0 

442.3 

342.2 

289.5 

241.8 

197.5 

*lnduitrial  Oai,  Octol>«r,  1954. 


the  Rcveral  floors  of  buildings.  The  sources  of  the  hot 
water  may  be  the  service  main  cotcring  the  building  base¬ 
ment  below  the  street  level,  or  it  may  be  a  water  tank  on 
the  top  of  the  building.  Each  additional  floor  increases 
the  diversity  about  10%  of  the  previously  considered 
floor.  Tht  s  of  importance  in  laying  out  the  main  feeder 
piping. 

The  diversity  data  in  Tables  18  and  19  were  developed 
by  the  American  Gas  Association,  for  hot  water  supplied 
from  a  normal  basement  storage  tank.  With  circulating 


TABLE  17.  FITTING  CONVERSION  FACTORS  INTO 
STRAIGHT  FIFE  LENGTHSt 

Fitting 

Multiplying  Factor 

90  deg  lortg  sweep  elbow 

1 

90  deg  standard  elbow 

2 

45  deg  stondord  elbow 

1 

Tee  fitting,  standard 

2  to  4* 

Reducing  coupling 

2  to  4** 

Gate  valve 

1 

Globe  volve 

2 

Tank  outlet 

4*** 

*TIm  larger  value  ia  uaed  when  Mow  rntrri  tee  from  tlile  outlet,  hitting  a 
aoliH  wall.  Smaller  valum  uned  for  Sow  from  end  out  of  tide  outlet, 
practically  a  90  dc*  elbow  motion. 

**Thc  larger  value  it  u>ed  where  reduction  it  large. 

***Diametert  of  pipe  connertinni  from  tank  ontlett. 
tPlumbem  and  Heating  f'onlractori’  Trade  Journal,  June  IS,  19.t0. 


lines  feeding  hot  water  to  these  floors  continuously  in 
ttrder  to  keep  hot  water  on  tap,  supply  may  be  taken  from 
the  returning  down  leg  of  the  loop  rather  than  from  the 
riser  header,  as  may  be  selet^ted  by  the  designer  in  his 
most  economical  lay-out.  In  some  large  multi-floor  build¬ 
ings,  the  hot  water  storage  tank  may  be  b>cated  on  the 
top  floor  close  to  the  building's  cold  water  tank  or  reser¬ 
voir,  if  such  a  tank  or  standpipe  system  is  used  in  the 
building. 

Table  18  gives  a  set  of  multiplication  factors  for  num- 


TABLE  18. 

DIVERSITY 

FACTORS  FOR  FIXTURES  ON  ANY 

FLOOR  OR 

IN  ANY  CLOSE  GROUF* 

Number  of 

Fixtures 

Multiplicotion  or 

Within  the  Group 

Diversity  Foctor 

1 

2 

1 

2 

4 

3,3 

8 

5.5 

12 

7.5 

16 

9.5 

20 

1 1.5 

24 

13.0 

*  Industrial  Gat  Scries.  Hot  Water,  American  (ias  Association. 
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bers  of  fixtures  located  on  any  floor  of  an  office,  hotel, 
apartment  house,  loft  or  other  type  of  commercial  or 
factory  building.  These  factors  represent  the  probability 
of  all  of  the  fixtures  being  used  at  the  same  time  to  create 
the  demand.  The  greater  the  number  of  similar  fixtures 
and  uses,  the  lower  their  total  proportional  normal  de¬ 
mand  will  become.  Multiply  the  demand  of  a  single  fixture 
of  a  group  of  similar  types  or  functions,  as  are  listed  in 
Table  15  or  as  may  be  obtained  by  tests  or  specifications 
of  the  equipment  used,  by  the  factor  for  the  number  of 
these  fixtures  on  the  floor  or  in  any  concentrated  group 
of  a  manufacturing  plant.  Similar  basic  units  such  as  hotel 
rooms,  production  metal  cleaning  or  plating  groups  can 
be  used  for  the  application  of  the  diversity  and  “normal” 
demand  determinations.  Interpolation  of  the  values  in  the 
table  can  be  used  should  the  number  of  units  exceed  the 
limit  of  Table  IH.  Corroborative  tests  can  always  be  made 
by  actually  metering  the  hot  water  to  initial  groups,  where 
this  can  be  done. 

Where  a  single  pipe  line  or  source  feeds  hot  water  to 
a  number  of  floors  or  groups,  each  of  which  has  many 
fixtures  or  units,  consideration  of  an  additional  diversity 
among  these  groups  may  provide  further  economies  of 
installation,  in  terms  of  main  or  header  sizes,  with  their 
weights,  handling  and  labor  of  installation.  Table  19  il¬ 
lustrates  the  use  of  diversity  among  floors  of  a  12-story 
building.  It  is  based  upon  a  standard  floor  or  unit  demand 
of  100  gpm,  supplied  from  the  top  of  the  building.  With¬ 
out  the  use  of  any  diversity  factors  among  the  floors,  the 
feeding  main  must  supply  100  gpm  at  the  ground  floor 
level.  200  gpm  entering  the  second  floor,  300  gj)m  at  the 


TABLE  19.  FLOOR  OR  GROUP  DIVERSITY  FACTORS  FOR  A 
GIVEN  12-STORY  BUILDING  SUPPLIED  FROM  THE  TOP  OF 
THE  BUILDING* 

Floor 

Diversity  ' 
Foctor 

Flow  for  Determining 
Pipe  Sizes 

Gol  per  Min 

Dio.  of  Hot 
Woter  Riser, 
Inches 

Top 

0.24 

288 

4 

1 1 

0.24 

264 

4 

10 

0.24 

240 

4 

9 

0.24 

216 

4 

8 

0.24 

192 

3'/2 

7 

0.26 

182 

3’/2 

6 

0.30 

180 

3’/2 

5 

0.36 

180 

3V2 

4 

0.42 

168 

3’/2 

3 

0.48 

144 

3’/2 

2 

0.54 

108 

3 

Ground 

0.60 

60 

2 1/2 

*lndu>trial  (ias  Srries,  Hot  Water,  American  Gai  Aaaociation. 


TABLE  20.  AVERAGE  MONTHLY  WATER  TEMPERATURE, 
NEW  YORK  CITY* 


Month 

Cold  Water  Temperoture,  Deg  F 

January 

40.5 

Februory 

39.0 

March 

40.5 

April 

47.5 

May 

55.5 

Jur>e 

63.0 

July 

69.0 

August 

71.0 

September 

70.0 

October 

64.0 

November 

54.5 

December 

44.5 

*A.  M.  Apman,  Consolidated  Gaa  Co.,  Gaa  Age,  May  5,  1928. 


TABLE  21.  MAXIMUM  LENGTHS  OP  HOT  WATER  LINES 
THAT  MAY  BE  INSTALLED  WITHOUT  CIRCULATING  LINES 


Pipe 

Size, 

Inches 

Maximum 
Length  of  | 
Pipe,  Ft 

Ft  of  Pipe 
Containing  One 
Gol  Hot  Woter 

1  Gallons  in 
Pipe  Lertgth 

1  Given  in  Col.  2 

'/2 

150 

63.2 

2.4 

3/i 

90 

36.1 

2.5 

1 

50 

22.3 

2.3 

1'/4 

30 

12.8 

2.4 

l’/2 

23 

9.4 

2.4 

Larger 

frictional 

pipe  *ize«  inttalled 

1  flow  rraittance,  may 

vertically  or  without  too  man^  beniU  or 
generate  natural  circulation  within  the  pipe. 

TABLE  22.  HEAT  LOSS  FROM  BARE  PIPE  SURFACES 


Heat  Loss  per  Lineal  Foot  of  Pipe,  Btu  per  Hour 


Inches 

1  Steel  Pipe 

1  Copper  or  Brass 

’/2 

86.4 

52.8 

105.6 

69.6 

1 

132.0 

88.8 

1’/4 

163.2 

105.6 

P/2 

182.4 

122.4 

2 

216.0 

156.0 

2'/2 

266.4 

187.2 

3 

316.8 

218.4 

4 

408.0 

278.8 

TABLE  23. 

SURFACE  AREA  AND 

VOLUME  OF  PIPE 

Size  of  Pipe, 
Inches 

Length  of  Pipe,  Feet, 
that  Holds  1 

Gol  Woter 

1  Length  of  Pipe,  Feet, 

1  to  Give  1  Sq  Ft 

External  Surface 

H 

100  8 

5.66 

’/2 

63.2 

4.55 

Va 

36.1 

3.64 

1 

22.3 

2.90 

P/4 

12.8 

2.30 

P/2 

9.4 

2.01 

third  floor,  and  so  on  until  the  piping  at  the  top  or 
twelfth  floor,  would  have  to  be  sized  for  a  total  12(M)  gpm 
flow. 

The  tabulation.  Table  19,  gives  the  diversity  t»n  the 
ground  floor,  with  a  ti»tal  of  all  unit  demands  of  KMI  gpm 
net  flow  at  60%  or  60  gpm.  A  2'/j  in.  feeder  is  figured 
for  this  supply.  F'or  the  bottom  two  floors  combined,  200 
gpm,  the  diversity  factor  drops  a  little  to  0..54  or  lOK  gpm, 
needing  only  a  3  in.  supply  line  for  both  floors.  After  the 
Hth  floor  there  is  no  further  decrease  in  the  diversity,  and 
it  is  now  stationary  at  24'/f  of  the  sum  of  all  of  the  de¬ 
mand  fed  up  to  this  level.  The  last  ctdumii  denotes  the 
size  of  hot  water  main  that  should  handle  all  of  the  hoi 
water  requirements  of  all  of  the  floors. 

The  purpose  served  by  these  diversity  tables  is  to  pre¬ 
sent  factors  that  have  been  derived  by  experience,  which 
are  helpful  in  hot  water  computations.  They  are  base<l 
greatly  upon  the  basic  work  done  by  the  American  (Jas 
Association.  Table  4  suggests  the  ty|)es  of  loads  and  the 
intermittency  of  use  in  the  more  common  types  of  hot 
water  uses  in  larger  establishments.  It  might  l>e  well, 
where  deemed  advisable,  to  adjust  diversity  and  other 
factors  to  meet  local  conditions,  as  judged  by  actual  study, 
tests  or  observation  of  projects  similar  to  those  under 
consideration. 
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EFFECTS  OF  WATER  TEMPERATURES 


Sinf^e  the  hot  water  capaeitieH  of  equipment,  operationn, 
and  c:on»umptions  are  hawed  upon  a  M  deg,  Kt)  deg  or 
other  tem[K*rature  riwe,  a  variation  in  temperature  condi¬ 
tion*  may  greatly  affect  renult*.  In  figuring  large  volume 
hot  water  need*,  the  varation*  in  the  temperature  of  the 
inlet  cold  water  may  require  connideration.  A*  an  ex¬ 
ample,  the  average  monthly  temfierature  of  the  water 
wupply  of  New  York  City,  Table  20,  whtiw*  quite  a  wide 


PrcMur*  rcliaf 
1  vilv* 


Tampering 

tank 


Relative  consumption  estimated 
in  terms  at  conditions  at  Dayton,  0. 


Estimated  relative  daily  hot  water  consumption  for 
different  U.  S.  areas  as  related  to  Dayton,  Ohio. 


Fig.  5.  Tempering  tonk  placed  ahead  of  the  regular  hot  water 
heater  to  hondle  abnormally  cold  water. 


variation.  The  maximum  variation  is  71-39  or  32  deg. 
It  would  l>e  best,  in  order  to  get  final  tem|>erature8  all 
year  round,  to  use  the  coldest  water  temperature  nonnnlly 
expected  in  the  area  under  consideration.  Automatic  tem¬ 
perature  controls  take  care  of  the  warmer  water  condi¬ 
tions.  Where  the  water  gets  quite  cold  in  the  winter  time, 
a  tetn|>ering  or  warming  tank  placed  ahead  of  the  hot 
water  heater,  can  be  utilized  to  reduce  the  load  on  the 
heater.  F'igure  5  illustrates  the  use  of  a  tenq^ering  tank  in 
conjunction  with  a  gas  storage  heater.  In  large  volume 
installations,  where  the  size  of  the  boiler  is  unduly  in¬ 
creased  in  size  and  cost  I)ecause  of  very  cold  water  re¬ 
ceived  in  winter,  a  heated  tem{)ering  tank,  as  an  auto¬ 
matic  water  heater  set  for  a  low  tenqierature,  might  save 
considerable  investment.  Multiple  low  cost  water  heating 
units  in  series  may  show  a  saving  in  winter  o|)eration. 
These  could  l>e  switched  to  parallel  o|]eration  during  the 
hot  summer  months  where  the  hot  water  load  is  probably 
increased  in  the  same  proportion  of  heat  recjuirement, 
as  the  colder  water  with  lower  winter  gallon  requirements. 

In  order  to  obtain  the  quantity  of  hot  water  that  would 
be  obtained  under  conditions  other  than  the  base  or  de¬ 
sign  tem|)erature  rise,  this  formula  can  be  applied: 

Equivalent  gallons  for  _ 

the  new  temjierature  rise 

_  ,  ,  ,  New  temp,  rise 

ballons  heated  for  ^  ] _ 

base  temp,  rise  d  . 

•  nase  temp,  rise 

For  1(K)  gallons  jier  hour  based  on  60  F  rise,  then  for 
120  F  rise  we  would  derive 

Equivalent  gallons  at  120  F  =  1(K)  X  60/120  =  50  gph 

Figure  6  illustrates  the  effect  of  variations  in  tempera¬ 
ture  rise  on  the  quantity  of  hot  water  obtained  per  100 
cu  ft  of  natural  gas  fuel.  Figure  7  points  out  the  relative 


Building  Height, 
Feet 


Height  from  Tonk  Woter  Level 


to  (^schorge.  Feet 


*Fitt«lmri(h  Water  Heater  Manual,  Fittaburgh  Water  Heater  Curp. 
Fittaburgh,  Fa. 


10  1.5  2.0  2.5  3.0 

Gellons  hot  water  heated 


fig.  6.  Gallons  of  water  heated  by  100  cu  ft  of  noturol  gas  of 
1000  Btu  80%  thermal  efficiency  for  vorious  water  tempera¬ 
ture  rises. 
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Curvt  A-  Tank  insulated  with  2  in.  fine  corrugated  asbestocel 
Curve  B  •  Tank  insulated  with  3  la  fine  corrugated  asbestocel 
Curve  C  •  Tank  insulated  with  4  iafine  corrugated  asbestocel 
350r— - 1 

275 


All  finished  with  in. 

asbestos  cement 
Room  temperature  60  deg  F 


120  140  160  180  200 

Water  temperature,  degF 


Fig.  8.  Radiation  losses  from  bore  ond  covered  hot  water  sur¬ 
faces.  AGA  chort  based  on  doto  from  Pittsburgh  Woter  Heater 
Corp. 

increase  in  hot  water  gallons  consumed  in  summer  over 
winter  conditions,  in  terms  of  the  numlter  of  hours  that 
the  average  weather  is  above  8()  deg.  This  suggests  the 


TABLE  25.  POWER  CONSUMPTION  OF  ELECTRIC  PUMP* 


Pump  Copocity, 
Gpm 

Diameter  of  Delivery 
Pipe,  Inches 

HP  Required  for  Each 
Foot  of  Head 

1  Pressure  or  Lift 

100 

2 

0.063 

240 

3 

0.136 

430 

4 

0  217 

•Pittnhurgh  Water 
I’ittaliurgh,  Pa. 

iiratrr  Manual,  Pittiliurgh  Water  Heater  t'orp.. 

offst'tting  of  the  cohler  water  of  winter  with  the  increasttil 
load  of  summer. 

Circulating  Lines  vs.  Water  Waste 

In  large  multi-story  or  long  factory  buildings,  consid¬ 
erable  water  is  wasted  if  a  jierson  draws  hot  water  at  the 
emi  of  the  line  remote  from  the  water  heater,  if  the  line 
has  l>een  |M‘rmitted  to  cool  oil  because  of  non-use  of  hot 
water.  It  also  often  takes  considerable  time  for  water  of 
the  prosier  temfierature  to  arrive  at  this  distant  point. 
Table  21  shows  how  many  ft'et  of  various  sizes  of  piping 
will  hold  about  2.4  gal  of  water  and  Table  22  tiu;  heat 
loss  from  hare  pi|)e  surfaces. 

It  ap|iears  that  this  (juantity  of  2.4  gal  of  water  con¬ 
tained  in  hot  water  piping  is  about  the  maximum  (|uantity 
of  water  that  can  economically  he  wasted  in  the  piping. 
Above  2.4  gal,  in  terms  of  pi|>e  length  for  the  size  of  pi|M* 
under  consideration,  circulation  l)ecomes  essential  to  good 
hot  water  operations.  There  is  considerable  difference  of 
opinion  as  to  tlu;  economics  of  circulating  lines,  where 


AIR  chamber 


NOTES  - 

J  WITH  CLOSED  TWO  LOWER 
FLOORS  ARE  DIRECT  CONNECTED 
TO  STREET  FOR  COLD  WATER 
SUPPLY 


HOT  RISER 


2  WITH  'B'  OPEN  THE  PUMP 
SUPPLIES  ALL  FLOORS 


3  IF  PUMP  FAILS,  ~B' MAY  BE 
OPENED  AND  WATER  SUPPLIED 
AS  FAR  AS  STREET  PRESSURE 
WILL  REACH. 


COLO  RISER 


Fig.  9.  Typical  hot  woter  system 
for  a  large  commercial  building. 


4  AIR  PUMP  NEEDED  FOR  RE¬ 
PLACING  AIR  LOST  BY  leakage 

and  absorption 


CIRCULATION  RISER 


CHECK 


OAS  TO 
HEATER 


DRAIN 


VALVE^  / 


METERS 


automatic  \  '"'Ater  pump 

SWITCH  ^electric 

MOTOR 


■AIR  PUMP 


a-^PRESSURE  RELIEF  VALVE  9 

lifTTr 

-®-|  J  PRESSURE  TANK-^  6 

,  IcHtCjJ 
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F»o.  10.  Dischorge  capocity  of  typicol  fixtures  for  different 
inlet  pressures.  Discharge  pressure  is  constant  at  atmosphere. 

there  is  a  fairly  constant  use  of  hot  water,  as  would  occur 
in  hotels,  all-day  restaurants  and  hospitals.  In  taller  multi¬ 
story  build infts,  it  may  lie  unnecessary  to  install  circulat¬ 
ing  lines  lielow  the  fourth  floor  Itecause  the  usage  of  hot 
water  by  tbe  upfrer  floors  would  serve  to  keep  the  water 
in  the  lower  mains  warm.  Smaller  buildings  may  not 
require  circulating  lines,  although  many  well  designed 
homes  have  installed  such  lines.  Circulating  lines  are  of 
greatest  importance  where  the  use  of  hot  water  is  inter¬ 
mittent,  as  in  office  and  loft  buildings,  department  or 
other  stores,  warehouses,  shops,  factories  and  garages. 
The  pi|je  lines  contain  considerable  quantities  of  hot 
water  which  would  be  wasted  if  allowed  to  cool.  Having 
hoi  WAter  ready  at  the  faucet  saves  time,  tempers,  water 
and  fuel. 

It  is  common  practice  to  devise  a  cctmplete  circuit  con¬ 
sisting  of  a  hot  water  riser  and  down  leg  returning  the 
hot  water  to  the  storage  tank.  Connections  for  supply 
can  be  made  from  either  the  riser  or  the  down  leg,  for  the 
appliances  at  different  locations. 

Where  hot  water  is  not  circulated,  the  smaller  the 
h<»t  water  delivery  line,  the  shorter  will  the  wait  be  for 
hot  water,  the  less  the  water  volume  loss,  and  the  cor¬ 
respondingly  smaller  amount  of  heat  lost  from  the  smaller 
weight  of  water  left  to  cool  and  the  reduced  surface  area 
of  the  pipe.  This  is  illustrated  by  Table  23  which  gives  the 
length  of  different  sizes  of  pipe  that  will  hold  one  gallon 
of  water  and  the  amount  of  radiating  surface  per  foot  of 
pi|)e. 

Hot  water  supply  lines  should  l>e  as  small  as  practicable. 
Heducing  50  ft  of  1  in.  line  to  %  in.  has  the  same  effect 
as  moving  the  heater  19  ft  nearer  to  the  fixtures.  Changing 
a  %  in.  line  to  V2  in.  brings  it  21.5  ft  closer  to  the 
heater.  The  saving  in  fuel  cost  will  show  up  in  a  short 
time.  The  saving  in  the  investment  becomes  evident  at 


once.  The  saving  of  100  Btu  per  hr  per  lineal  foot  of 
pipe  would  represent  a  saving  of  12,000  cu  ft  of  1000  Btu 
per  cu  ft  gas  per  month  of  720  hours,  for  every  100  ft  of 
such  pipe.  The  curves  of  Fig.  8  illustrates  the  savings  in 
Btu  heat  loss  and  in  cubic  foot  of  gas  that  would  result 
from  covering  the  piping  with  various  thickness  of  fine 
corrugated  asbest<K’el  insulation. 

Figure  8  points  out  that  with  constant  circulation,  pipe 
lines  remain  hot  and  lose  heat  24  hours  a  day.  It  then 
Ifccomes  advisable  to  insulate  and  cover  all  circulating, 
supply  and  return  lines.  Larger  hot  water  mains  installed 
vertically  with  not  too  many  bends  or  frictional  flow  re¬ 
sistance,  sustain  a  natural  circulation  within  the  piping, 
and  circulating  lines  are  not  essential. 

Where  an  overhead  storage  tank  is  used,  there  is  a 
f>ossibiIity  of  losing  considerable  hot  water  if  the  dis¬ 
charge  end  of  the  vent  or  expansion  pipe  is  not  sufficiently 
above  the  level  of  the  water  in  the  tank.  The  distance  be¬ 
tween  the  discharge  and  the  water  level  should  be  3V^% 
of  the  distance  from  the  water  level  in  the  roof  tank  and 
the  low  point  in  the  water  system.  For  example.  Table  24 
suggests  vent  lengths. 

Typical  Circulating  System 

Figure  0  illustrates  a  typical  hot  water  piping  lay-out, 
using  a  circulating  system,  water  pump,  basement  pres¬ 
sure  pump,  and  other  important  items,  like  check  valves, 
pressure  relief  valves  and  connections  to  expansion  air 
chambers,  all  tied  to  typical  fixtures  on  five  floors.  The 
service  line  from  the  right  has  its  main  shut-off  valve, 
water  meter,  check  valve  and  line,  feeding  the  first  two 
floors  directly  with  cold  water.  All  other  floors  and  the 
hot  water  system  are  served  with  cold  water  from  the 
electric  booster  pump,  which  has  the  air  chamber  attached 
for  smooth  non-pulsating  flow. 

The  hot  water  supply  consists  of  a  riser  from  the  hot 
water  storage  tank.  All  fixtures  on  all  floors  are  fed  from 
the  riser  main.  The  vertical  circulating  line  takes  off  from 
the  riser  at  the  top  floor  and  returns  to  the  bottom  of  the 
hot  water  storage  tank.  One  can  observe  the  flexibility  in 
the  arrangement  of  valves  and  controls.  The  two  lower 
floors  can  be  fed  cold  water  either  directly  from  the  street 
supply  or  by  means  of  the  pump,  if  the  main  pressure  gets 
t«K)  low.  An  air  pump  is  designed  into  the  system  t«) 
supply  the  air  chamber  with  its  air  cushion.  The  storage 
tank  water  is  heated  by  means  of  two  multi-coil  water 
heaters  joined  to  the  tank  in  parallel. 

The  effect  of  reduced  pressures  in  tall  buildings  on  the 
flow  of  water  through  some  simple  fixtures,  is  shown  in 
Fig.  10.  The  need  for  booster  pumps  with  proper  air 
chambers  and  controls,  occurs  frequently.  The  power 
consumption  of  the  electric  pump  will  average  the  horse¬ 
power  in  Table  25. 

Credit  for  Tables 

The  data  contained  in  much  of  the  tables  have  been 
derived,  unless  otherwise  noted,  directly  or  indirectly 
from  practical  groundwork  undertaken  by  and  completely 
under  the  guidance  of  the  American  Gas  Association.  The 
original  data  were  published  in  the  association’s  Indus¬ 
trial  Gas  Series.  Some  of  the  tables  are  abstracted  from 
articles  in  Industrial  Gas  during  1954  and  1955. 
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PIPING 

AND  PLUMBING 

Supports  for  Hot  Water  Storage  Generators 


A  HOT  WATER  storage  generator  is  the  heart  of  a  ser¬ 
vice  hot  water  system.  When  this  unit  is  properly 
installed  with  its  component  arrangement  of  piping,  it  can 
l>e  de])ended  upon  for  eflicient  hot  water  generation.  A 
service  hot  water  system  represents  an  extensive  phase 
of  design.  While  there  are  any  number  of  details  about 
this  system  that  can  he  discussed  only  the  hot  water 
storage  generator  and  some  of  the  pertinent  facts  regard¬ 
ing  its  installation  and  support  will  be  considered. 

Location 


During  the  initial  design  of  the  service  hot  water  sys¬ 
tem,  the  location  of  the  storage  generator  becomes  one 


Fig.  1.  Clear  space  required  for  removing  heating  coils  in  a 
hot  woter  storage  generator. 


of  the  first  factors  bearing  consideration.  The  unit  nia> 
Ire  l(x.‘ated  in  the  boiler  room,  utility  room,  or  any  other 
designated  space. 

We  shall  a.ssume  that  the  generator  will  l>e  located  in 
the  boiler  room.  Here  it  is  close  to  the  steam  plant,  the 
source  of  heat  required  for  hot  water  generation.  Now 
that  the  unit  has  l>een  located  in  the  boiler  room,  it  is 
important  to  provide  adequate  space  for  its  proper  in¬ 
stallation.  This  is  best  accomplished  by  a  meeting  with 
the  heating  engineer  to  insure  sufficient  space  for  the 
unit  as  well  as  an  adequately  sized  boiler  room.  The  hot 
water  storage  generator  in  order  to  function  at  its  best, 
must  have  ample  room  for  generator  insjKH'tion,  mainte¬ 
nance  and  care.  All  of  these  are  important  for  good  opera¬ 
tion. 


It  is  imperative  that  the  pro[>er  amount  of  room  be  al¬ 
lowed  to  facilitate  this  very  important  function. 

Size  of  Generator 

The  actual  size  and  capacity  of  this  unit  is  de(>endant 
upon  the  contemplated  hot  water  demand  in  tlie  building. 
Should  the  demand  be  of  such  proportions  that  the  unit 
will  exceed  practical  physical  dimensions,  it  is  then  ad¬ 
visable  to  consider  the  installation  of  two  storage  gen¬ 
erators  rather  than  one.  Figure  2  represents  such  an 
installation. 

Referring  to  Fig.  2,  one  will  note  that  the  two  units 
require  more  space  in  width  but  less  space  in  length.  Yet 
the  two  units  are  equivalent  in  capacity  to  the  larger 
unit.  When  two  units  are  used  they  frequently  offer  cer¬ 
tain  advantages  not  obtainable  with  a  large  single  unit. 
One  of  the  advantages  permits  the  ofieration  of  only  one 
of  the  units  during  the  ofT-|H‘ak  hours  of  the  day  or 
season. 

Another  advantage  is  that  two  units  allow  one  to  lie 
inspected  or  repaired  while  the  other  continues  to  supply 
the  hot  water  requirements  of  the  building.  Sueb  an  ad¬ 
vantage  avoids  the  total  shutdown  of  the  service  hot  water 
system  and  provides  a  flexible  arrangement  in  tbe  manner 
of  hot  water  generation. 

It  is  recommended  that  when  the  hot  water  demand 
of  a  projet:t  requires  a  hot  water  storage  generator  of 
such  size  in  length  and  capacity  to  be  enormous,  the  en¬ 
gineer  should  seriously  consider  tlie  installation  of  two 


Clearance  for  Maintenance  and  Repair 

Allotment  of  space  for  the  hot  water  storage  generator 
should  also  include  enough  room  for  piping  arrangement 
and  hook-up.  Some  clearance  should  be  allowed  for  the 
inspection,  maintenance  and  repair  of  the  heating  coils 
contained  within  the  storage  generator. 

Figure  1  shows  the  space  rerjuired  for  removing  these 
heating  coils.  The  copper  coils  occupy  approximately  two- 
thirds  of  the  length  of  the  storage  generator.  The  overall 
length  of  the  coils  determines  the  amount  of  space  or 
clearance  required  for  their  removal.  Periodic  removal  of 
the  coils  is  necessary  during  coil  ins[)ection.  Removal  is 
also  re(]uired  for  the  repair  or  replacement  of  the  coils. 


Ftg.  2.  Two  hot  water  storage  generators  may  be  used  when 
space  is  not  ample  for  one  of  combined  copocity. 
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f  ig.  3.  Two  methods  for  supportirig  hot  water  storage  generator 
from  ceilir^. 


unite.  It  is  certainly  both  more  practical  and  economical 
in  this  instance  to  utilize  that  versatile  arrangement  that 
two  units  offer. 

Units  Supported  From  Coiling 

Hot  water  storage  generators  may  be  installed  in  a 
numlter  of  different  ways  depending  upon  the  particular 
n(«ds  or  space  requirements  of  the  project.  It  is  often 
necessary  to  support  the  unit  from  the  ceiling  when  the 
floor  space  is  crowded  with  other  equipment.  This  method 
is  recommended  only  for  units  that  are  not  too  heavy. 
It  might  he  stated  that  the  unit  should  always  be  mounted 
on  the  floor  and  that  supporting  the  unit  from  the  ceiling 
is  permissible  only  when  the  space  limitations  prevent  the 
proper  installation. 

Two  methods  that  can  be  used  in  supporting  the  unit 
from  the  ceiling  are  shown  in  Fig.  3.  One  method  shows 
the  hut  water  storage  generator  supported  by  means  of 
steel  rods  and  a  beam  clamp.  The  beam  clamp  is  attached 
to  the  steel  beams  in  the  ceiling  construction.  The  other 
method  indicates  how  the  unit  can  l)e  supported  by  means 
of  steel  rods  and  a  steel  plate  placed  in  the  upper  floor 
construction.  In  either  method  the  unit  rests  on  a  steel 
cradle  which  is  in  turn  supported  hy  a  suitable  steel  beam 
or  channel.  Steel  rods  permit  the  cradles  to  be  hung  from 
a  l>eam  or  channel. 

Other  variations  of  support  can  be  used  to  support 
the  unit.  The  methods  shown  are  for  example  and  convey 
the  general  nature  of  the  support  and  its  installation. 
When  this  means  of  support  is  used,  the  steel  rods  and 
other  construction  materials  shall  be  of  adequate  strength 
to  carry  the  weight  of  the  unit. 

Units  Supported  on  a  Pipe  Stand 

When  floor  space  is  available  and  the  unit  is  not  too 
heavy,  a  sturdy  pipe  stand  can  be  used  to  support  the 
hot  water  storage  generator,  as  illustrated  by  Fig.  4.  Here 
the  tank  rests  on  a  suitable  cradle  which  in  turn  is 
bolted  to  the  pipe  stand.  The  uprights  are  cross-connected 
by  steel  rods  or  small  diameter  pipe  to  ensure  a  durable 
piping  frame  that  cannot  sag.  The  uprights  are  secured 
to  steel  floor  plates  or  are  bolted  to  the  floor  construc¬ 
tion  by  means  of  concrete  inserts  or  anchor  bolts.  This 
type  of  support  is  easily  assembled  and  when  properly 
erected,  this  support  can  be  counted  upon  for  long  reliable 
service. 


Units  Supported  on  Brick  or  Masonry  Piers 

The  more  conventional  way  of  supporting  hot  water 
storage  generators,  regardless  of  weight  or  size  is  by 
means  of  brick  or  concrete  piers.  This  method.  Fig.  5,  is 
highly  recommended. 

The  brick  or  masonry  supports  are  erected  on  the  con¬ 
crete  slab.  The  hot  water  storage  generator  rests  on 
cradles  which  in  turn  are  carried  by  the  piers.  This  type 
of  support  is  the  kind  more  generally  used  for  construc¬ 
tion  purposes  because  it  is  durable  and  will  provide  for 
years  of  service  in  a  safe  manner.  Often,  however,  the 
provision  of  suitable  piers  is  not  enough.  Consideration 
must  also  be  given  to  the  strength  of  the  floor  slab  on 
which  the  piers  rest. 

Adequate  Footing 

A  hot  water  storage  generator  is  a  rather  heavy  unit 
even  when  empty.  The  same  unit  after  connection  of 
necessary  piping  and  filled  with  water  is  considerably 
heavier.  Not  only  should  consideration  be  given  to  the 
strength  of  the  piers  but  also  to  the  adequacy  of  the 
concrete  floor  slab  on  which  the  piers  are  constructed. 

It  is  the  engineer’s  responsibility  to  inform  the  struc¬ 
tural  engineer  of  the  total  weight  of  the  unit,  when  filled, 
including  the  weight  of  the  connected  piping.  This  in¬ 
formation  will  enable  the  structural  engineer  to  provide 
a  slab  of  sufficient  proportions  to  carry  the  combined 
weight  of  the  unit  as  well  as  the  piers. 

In  many  cases  a  heavier  slab  will  not  suffice  for  the 
conc.entrated  load  placed  upon  it.  When  this  condition 
is  experienced,  thought  should  be  given  to  other  methods 
that  can  be  employed. 

Very  often,  separate  footings  are  poured  to  carry  the 
piers.  The  weight  of  the  unit  and  the  piers  are  then  sup¬ 
ported  by  the  footing  rather  than  by  the  slab. 

When  fill  or  unstable  soil  conditions  exist  at  the  site, 
more  extensive  study  must  be  given  to  the  proper  support. 
In  this  instance,  piles  of  wood  or  concrete  are  driven 
down  to  stable  earth  to  withstand  the  loading  of  the 
total  weight  of  the  unit  and  its  component  parts.  A  con¬ 
crete  footing  is  then  poured  integral  with  the  top  of  the 
piles  to  provide  a  more  suitable  bearing  surface  for  the 
piers. 

Other  methods  can  be  utilized  to  provide  adequate 
footing  for  the  piers.  In  any  event,  it  is  imperative  that 
careful  consideration  be  given  this  unit  to  prevent  even 
the  slightest  chance  of  settlement.  Precautions  taken  early 


Fig.  4.  Rigid  pipe  frame  to  support  a  hot  water  storage 
generator. 
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will  avoid  the  costly  corrective  measures  to  provide  ade¬ 
quate  footing  after  the  unit  has  settled.  In  addition, 
damage  to  the  concrete  floor  slab  or  the  piping  system 
will  likewise  be  prevented. 

Replacement  of  Units 

Whenever  a  hot  water  storage  generator  is  installed 
in  a  building,  thought  must  be  given  to  that  eventual 
day  when  the  unit  will  have  to  be  replaced. 

If  the  unit  is  a  small  one,  there  should  be  sufficient 
space  and  clearance  to  slide  the  old  unit  out  of  the 
building  and  to  slide  a  new  unit  in  its  place.  When  the 
boiler  room  is  at  ground  floor  level,  the  problem  is  some¬ 
what  simplified  since  it  is  necessary  only  to  provide  doors 
of  sufficient  size  to  allow  for  the  passage  of  the  unit. 

,  If  the  boiler  room  is  located  at  a  lower  level  in  the 
building,  the  problem  is  made  more  difficult  since  it  is 
then  necessary  to  provide  suitable  means  for  lifting  the 
old  unit  out  and  the  new  unit  in. 


Fig.  5.  Hot  woter  generator  supported  on  brick  or  masonry  piers. 


The  same  considerations  apply  to  the  larger  storage 
tanks,  with  the  exception  that  such  units  are  taken  apart 
and  the  new  unit  is  welded  together  in  place.  Here  too, 
sufficient  room  for  passage  is  required  in  accordance  with 
the  size  of  the  sections  to  be  welded  together. 


Corrosive  Liquids  Transported  by  Plastic  Pipe 


A  complete  changeover  from  metal  to  polyvinyl  chlor¬ 
ide  plastic  pipe  in  all  of  its  threaded  process  piping  has 
been  made  by  J.  H.  Erbrich  Products  Co.,  Indianapolis, 
Ind.  The  company  is  a  major  producer  of  vinegar,  mus¬ 
tard,  bleaches,  liquid  fertilizer  and  a  number  of  other 
commodities. 

The  plastic  piping  has  come  to  have  an  important  role 
in  the  company’s  strict  quality  control  program,  since  it 
eliminates  corrodents  that  might  affect  the  purity  and 
color  of  Erbrich  products.  The  cost  of  the  piping  was  also 
much  less  than  screwed  piping  of  other  materials  suitable 
for  this  service,  and  has  sharply  cut  maintenance  over¬ 
head. 

Where  plastic  pipe  is  used,  Erbrich ’s  processing  opera¬ 
tions  are  carried  on  at  atmospheric  temperatures.  Pres- 


One  application  of  plastic  pipe  in  plant  of  J.  H.  Erbrich 
Products  Co, 


sures  range  from  50  to  100  psi.  The  piping  was  fabricated 
with  PVC  injection  molded  fittings  produced  by  Tube 
Turns  Plastics,  Inc.,  Louisville,  Ky. 

In  one  of  the  plant  applications,  1  and  IVz  in.  plastic 
piping  is  employed  in  transferring  apple  cider  and  dis¬ 
tilled  vinegar  from  wooden  make-up  and  storage  vessels 
to  the  bottling  lines.  The  vinegar  contains  12%  acetic 
acid  in  its  uncut  stage,  and  4%  acetic  acid  when  prepared 
for  table  use.  Formerly,  this  piping  was  fabricated  of 
Type  316  stainless  steel,  ScJiedule  40,  and  directi«)nal 
changes  were  made  with  conventional  screwed  fittings. 
Its  service  life  was  only  12  to  24  months.  Plastic  pijw,  in¬ 
stalled  late  in  1953,  shows  no  evidence  of  deterioration 
and  is  expected  to  last  for  many  years. 

In  a  second  application,  1  and  2  in.  plastic  piping  is 
used  in  the  preparation  of  a  household  bleach  that  has  a 
sodium  hypochlorite  content  of  5.25%.  It  transfers  a  solu¬ 
tion  of  caustic  soda  and  water  from  the  make-up  tank  to 
the  mix  tank  where  chlorine  gas  is  added.  Then  it  conveys 
the  finished  bleach  to  the  bottling  lines.  Both  tanks  have 
a  capacity  of  600  gallons  and  are  constructed  of  carbon 
steel  lined  with  rubber.  Previously  wrought  iron  screwed 
piping  was  employed  for  the  caustic  soda  and  water  solu¬ 
tion,  and  rubber  hose  for  the  dilute  sodium  hypochlorite. 
Both  were  subject  to  early  failure  due  to  the  highly  cor¬ 
rosive  solutions  conveyed  and  the  corrosive  action  of 
chlorine  fumes.  Plastic  pi[)e  installed  more  than  a  year 
ago  has  not  the  slightest  indication  that  the  bleach  has 
affected  it. 

In  this  plant,  1^^  in.  plastic  pipe  carries  a  fertilizer 
solution  from  wooden  mixing  and  storage  vessels  to  tank 
trucks,  carboy  filling  stations  and  bottling  lines.  It  con¬ 
tains  6%  nitrogen,  18%  phosphoric  acid,  6%  soluble 
potash,  and  traces  of  zinc,  copper,  boron,  sulfur,  iron, 
manganese  and  magnesium.  Although  the  fertilizer  is  very 
corrosive  the  plastic  pipe  has  remained  fully  serviceable 
over  a  long  period. 

The  PVC  fittings  used  by  Erbrich  for  directional 
changes  in  its  piping  are  made  by  the  exclusive  Hendry 
injection  molding  process  employed  by  Tulie  Turns  Plas¬ 
tics,  Inc. 
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Underwindow  Fon-Coil-Filter  Units 

!(• 

for  Year-Round  Air  Conditioning 


GAYLE  B.  PRIESTER 


Air  Conditioflin9  En9in««r,  B«llimor«  G«(  and  EUcfric  Company,  Baltimoro,  Md. 


This  article  presents  in  an  unbiased  manner,  specification 
data  on  existing  stendard  air  cooling  equipnrtent  designed 
for  the  use  of  chilled  water  in  residential,  apartment,  and 
office  air  conditioning  applications.  In  general,  these  units 
may  also  be  used  for  heating  in  the  winter  by  circulating 
hot  water  through  them.  The  various  equipment  items 
described  ere  known  as  free  standing  fan-coil-filter  units. 

AT  prencnt,  the  cooling  of  residences  is  the  fastest 
/~\  growing  application  of  air  conditioning  and  the 
potential  market  is  stupendous.  Also  there  still  are  more 
offices  being  air  conditioned  than  any  other  one  applica¬ 
tion.  Therefore,  equipment  suitable  for  house,  apart¬ 
ment,  or  office  cooling  has  a  great  many  possible  applica¬ 
tions.  The  number  of  unc:K)nditioned  existing  houses,  ap¬ 
artments,  and  offices  far  exc-eeds  the  new  ones  built  each 
year;  frc-e  standing  fan-coil  filter  units  are  applicable  for 
both  new  and  existing  buildings. 

Advantages  of  these  remote  type  year-round  room  air 
conditioning  units  include  the  following: 

1.  Individual  room  control  of  tem|)erature  and  air  quan¬ 
tity  is  available. 

2.  There  is  no  direc-t  recdrculaticm  of  air  from  one  room 
to  another. 

.T.  Outside  air  can  Im*  supplied  directly  to  each  room. 

4.  No  supply  air  ductwork,  which  takes  up  space  and 
may  lie  difficult  to  install,  is  required. 

.S.  Units  may  be  located  undc;r  windows  where  the  floor 
space  usually  is  not  so  valuable. 

f>.  Kxisting  radiators  may  bc^  replaced. 

7.  No  refrigerant  piping  is  nc'eded. 


8.  Only  simple  electrical  and  plumbing  connections  are 
required. 

9.  Heating  and  cooling  are  provided  at  the  windows  at 
the  exterior  wall  of  the  structure  where  the  load  is 
the  greatest. 

Most  makes  of  units  have  2-  or  .T-speed  fan  operation 
which  is  usually  manually  controlled  to  suit  the  room 
(MX'upant.  The  temperature  in  the  room  is  controlled  by 
regulating  the  flow  of  water  through  the  coil  in  the  unit. 
The  water  valve  used  may  be  designed  for  manual  o|)era- 
tion  or  for  thermostatic  operation.  A  room  thermostat 
may  control  the  valve  in  one  unit  or  the  valves  on  several 
units  simultaneously  depending  upon  the  number  of  units 
in  a  room  or  on  the  type  of  zone  control  desired.  The 
room  occupant  may  obtain  some  manual  control  of  rel¬ 
ative  humidity  by  operating  the  fan  at  one  of  the  lower 
s|)eed8  on  mild  humid  days. 


Possible  Applications 

Satisfactory  installations  have  been  made  in  the  follow¬ 
ing  applications: 

1.  Houses  .S.  Offices 

2.  Apartments  6.  Hospitals 

.T.  Motels  7.  Schools 

4.  Hotels  8.  Country  (flubs 

'The  air  conditioning  customer  or  user  is  interested  only 
in  three  major  items  with  reference  to  the  installation  in 
his  house  or  building,  namely  (1|  results,  (2)  cost,  and 
(3)  appearance,  though  not  necessarily  in  that  order.  No 
comparative  data  on  cost  nor  app(*arance  are  given  here, 
but  it  is  hoped  that  the  information  that  is  presented  will 
aid  the  design  engineer  so  that  he  can  provide  the  cus- 


Fig.  t.  Room  unit  nrvode  by  Chrysler  Corp.,  Airtemp  Div.,  Fig.  2.  Spotoire  unit  mode  by  Droyer-Honson,  Inc.,  Los  Angeles, 
Dayton,  Ohio.  Calif. 
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I 

A  FEW  OF  THE  UNITS  SERVED  BY  HOT  OR  CHILLED  WATER 
THAT  ARE  AVAILABLE  FOR  YEAR-ROUND  AIR  CONDITIONING 


Fig.  II.  Airditioner,  Model  CC.  Modine 
Manufacturing  Co.,  Rocine,  Wis. 


Fig.  3.  Yorkoire  conditioner,  York  Corp., 
York,  Po.  This  is  the  basic  type  unit, 
Model  CF. 


Fig.  7.  Seosonmoker  room  unit.  McQuoy, 
Inc.,  Minneapolis,  Minn. 


TAIL!  1.  SPECIFICATION  DATA  FOR  UNOfRWINDOW  UNITS  DESIGNED  FOR 


AAok* 

Model 

No. 

Free 

Startding  Units  | 

Supply 

Grille 

1 

Cooling  | 
Copocity*  i 

1 

Sensible 

Heat 

Ratio* 

Heating 

Capacity* 

Cfm 

Coil  Tubes 

Width,  1 
lr>ches  i 

X  If 

*>  c 
X- 

Depth, 

Inches 

High  1 

Low 

O.D.,  1 
Inches 

Mate-  No.  of 
riot  I  Rows 

Acme 

CV7 

26>/4 

24 

11% 

Top  or 

7,700* 

0.67 

15,700* 

- 

% 

Copper 

_ 

InduttrtM 

CVI2 

34»/4 

24 

11% 

front; 

12,400* 

0.67 

26,000* 

— 

% 

Copper 

— 

CVIt 

58>/4 

24 

11% 

fixed  VO. 

19,600* 

0.67 

39,000* 

— 

H 

Copper 

_ 

American 

2110 

39 

30 

14*% 

On  top; 

14,750- 

0.65 

22,000* 

500 

400 

H 

Brass 

4 

Air 

3110 

50 

30 

14*% 

fixed 

22,140* 

0.65 

33,000 

750 

600 

H 

Brass 

4 

Filter 

4110 

61 

30 

14*% 

vanes 

29,500* 

0.65 

44,000 

1000 

800 

H 

Brass 

4 

5110 

72 

30 

14*% 

36,840* 

0.65 

55,000 

1250 

1000 

% 

Brass 

4 

Americon 

200 

38 

25 

9% 

On  top; 

6,725 

0.63 

16,000 

200 

150 

% 

Copper 

4 

Blower 

300 

47 

25 

9% 

fixed 

10,750 

0.63 

24,000 

300 

225 

% 

Copper 

4 

400 

56 

25 

9% 

vones 

14,700 

0.60 

32,400 

400 

300 

% 

Copper 

4 

500 

65 

25 

9% 

18,587 

0.60 

40,580 

500 

375 

% 

Copper 

4 

600 

74 

25 

9% 

22,750 

0.60 

49,200 

600 

450 

% 

Copper 

4 

Americon 

200 

37% 

25 

13% 

On  top; 

6,700 

0.70 

15,300 

210 

— 

% 

Copper 

4 

Standard 

300 

37% 

25 

13% 

adjust. 

9,400 

0.68 

20,000 

300 

— 

% 

Copper 

4 

400 

49% 

25 

13% 

vanes 

14,700 

0.60 

32,100 

400 

— 

% 

Copper 

4 

600 

65% 

25 

13% 

20,500 

0.67 

46,100 

610 

— 

% 

Copper 

4 

Borg- 

135 

23% 

18 

6 

Front; 

2,300 

— 

6,800 

90* 

— 

— 

Copper 

— 

Warner 

250 

32 

22 

6 

3-way  fix. 

4,700 

— 

12,500 

165* 

— 

— 

Copper 

— 

Brown 

27 

36 

24 

10% 

On  top; 

5,560 

0.64' 

10,800 

210 

— 

% 

Copper 

4 

Products 

45 

50 

24 

10% 

purKh^ 

1 1,180 

0.64' 

22,700 

390 

— 

% 

Copper 

4 

60 

— 

— 

holes 

— 

— 

— 

— 

— 

% 

Copper 

4 

Bush 

66 

47% 

25 

9% 

On  top; 

6,950 

0.69 

13,200 

220 

200 

% 

Copper 

2 

100 

48% 

25 

9% 

fixed 

10,466 

0.69 

19,500 

330 

300 

H 

Copper 

2 

135 

57% 

25 

10% 

vones 

14,660 

0.69 

32,600 

450 

400 

% 

Copper 

2 

180 

71% 

25 

10% 

18,640 

0.69 

41,300 

600 

540 

% 

Copper 

2 

Carrier 

36Q2 

30 

26 

11% 

On  top; 

6,090* 

0.78 

15,800* 

200 

150 

— 

Copper 

3 

3604 

42 

26 

11% 

fixed 

13,850' 

0.67 

34,700 

1 

400 

300 

— 

Copper 

3 

36Q6 

58 

26 

11% 

vanes 

21,300- 

0.66 

50,500 

■1 

600 

450 

— 

Copper 

3 

Chrysler 

1820 

48% 

26 

8*% 

Top  front 

9,700* 

14,600 

• 

200 

— 

% 

Tin 

3 

1830 

48’% 

26 

8*% 

corner; 

1 2,400* 

— 

18,600 

• 

300 

— 

% 

plated 

3 

1840 

48»/4 

26 

8*% 

adj.  vones 

14,000* 

— 

21,000 

• 

400 

— 

% 

3 

Drayer- 

200 

34% 

25 

11 

On  top; 

6,900 

0.68 

17,100 

200 

— 

% 

Copper 

4 

Hanson 

400 

44 

25 

11 

adjust. 

13,100- 

0.69 

32,600 

■ 

400 

— 

% 

Copper 

4 

600 

57 

25 

11 

vones 

18,900- 

0.70 

48,300 

600 

— 

% 

Copper 

4 

Dunham 

100 

36 

25 

10*% 

Top  front 

9,566*' 

0.54 

14,100* 

244 

187 

— 

Copper 

3 

250 

47 

25 

10*% 

corner; 

17,590*' 

0.39 

40,000* 

692 

538 

— 

Copper 

3 

350 

51 

32 

13*% 

fixed  va. 

33,950*' 

0.35 

56,200* 

970 

756 

— 

Copper 

3 

Frick 

66 

47% 

25 

9% 

On  top; 

6,600> 

0.63 

14,000* 

180 

150 

— 

— 

— 

100 

48% 

25 

9% 

fixed 

10,000' 

0.63 

21,000* 

275 

220 

— 

— 

— 

135 

57% 

25 

10% 

or  adj. 

13,500' 

0.63 

29,000* 

370 

300 

— 

— 

— 

180 

71% 

25 

10% 

vanes 

18,000' 

0.63 

38,000* 

500 

400 

— 

— 

Mario 

203 

-T 

—  8%. 10 

On  top; 

6,750* 

0.67 

16,000* 

210 

— 

% 

Copper 

3 

403 

—  8%-10 

fixed  or 

13,500* 

0.67 

32,000* 

420 

— 

% 

Copper 

3 

603 

— 

—  8%-12 

adj.  vones 

20,250* 

0.67 

48,000* 

630 

— 

% 

Copper 

3 

204 

- r 

-  --  - 

10 

On  top; 

8,200 

0.65 

18,500' 

210 

— 

% 

Copper 

4 

404 

10 

fixed  or 

16,400 

0.65 

37,000' 

420 

— 

% 

Copper 

4 

604 

— 

— 

10-12 

odj.  vones 

24,600 

0.65 

55,500' 

630 

— 

% 

Copper 

4 

McQuoy 

2 

34 

25 

10% 

On  top; 

6,850 

0.70 

10,800' 

200 

— 

% 

Copper 

4 

4 

50 

25 

10% 

fixed  or 

13,450* 

0.70 

21,500'* 

400 

— 

% 

Copper 

4 

6 

50 

25 

12% 

odj.  vones 

21,800* 

0.71 

33,500'* 

600 

— 

% 

Copper 

4 

Modine 

67 

34 

25 

11% 

On  top; 

7,400 

0.70 

17,500 

220 

165  % 

Copper 

3 

150 

48 

25 

11% 

fixed  or 

1 6,500 

0.66 

37,500 

440 

330  % 

Copper 

a 

200 

64 

25 

11% 

odj.  vones  22,300 

0.67 

51,700 

640 

495  % 

Copper 

3 

Refrigerotion  50 

27  Vi 

25% 

1 2%  Top  front 

6,750* 

_ 

175 

— 

a% 

— 

— 

Applionces 

75 

32% 

25% 

12*%  corner; 

9,200* 

— 

. . . 

246 

— 

»% 

— 

— 

10 

36'% 

25% 

12*%  fixed 

1 2,500* 

— 

— 

350 

— 

% 

— 

15 

43% 

25% 

12*%  var>es 

1 8,600* 

_ 

535 

— 

% 

— 

— 

20 

48% 

25% 

12*% 

23,800* 

— 

580 

— 

% 

— 

— 

Trone 

22 

36 

25 

9  %  On  top; 

6,300 

0.73 

14,630 

200 

130  % 

Copper 

32 

42 

25 

9  %  fixed 

9,900 

0.70 

21,120 

300 

200  % 

Copper 

42 

48 

25 

9%  or  adj. 

1 3,900 

0.68 

29,920 

400 

260  % 

Copper 

62 

60 

25 

9  %  vanes 

21,500 

0.67 

45,650 

600 

400  H 

Copper 

Worren 

C40 

14 

20 

6%  Front; 

3,000* 

0.71 

7,100* 

150 

90  — 

Copper 

_ 

Webster 

fix.  VO. 

TiihU  continued  on  pages  102  and  103;  see  page  102  for  footnotes. 
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DECEMRER,  19SS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


HOT  OR  CHILLED  WATER  TO  PROVIDE  YEAR-ROUND  AIR  CONDITIONING 


No  of 

Coil 

Fans 

kAn.f/\r 

Cabinet 

Face 

Foce 

Fin 

j 

^4o  of 

Filter 

Tubes 

Areo,  ppocing, 
Sq  Ft  1  per  In. 

Fin 

Material 

No.  *  rpm 

Speeds 

Hp  \ 

Type 

Material,  Finish  and  Insulation 

■  7 

Alum. 

—  1080 

3 

20  go-  steel; 

in.  throw 

_ 

■  to 

Alum. 

—  1080 

3 

_ 

buff  prime  coat; 

away 

— 

— 

1 1 

Alum. 

—  1080 

3 

— 

Vk  in.  glass  insulation 

12 

_ 

_ 

Alum. 

3  1100 

2 

Vb 

-  T 

1 8  ga.  steel; 

1  in.  throw 

12 

_ 

_ 

Alum. 

4  1100 

2 

Vk 

prime  coat; 

away  or 

12 

_ 

_ 

Alum. 

5  1100 

2 

1/6 

enamel  optional 

cleanable 

12 

— 

— 

Alum. 

6  1100 

2 

V4 

_ 

Alum. 

]  _ 

2 

25M 

Shaded 

1 8  and  20  go.  steel; 

1  in.  throw 

_ 

_ 

_ 

Alum. 

1  _ 

2 

35M 

pole 

baked  tan  enamel  or 

away  or 

_ 

_ 

Alum. 

)  _ 

2 

1/20 

prime  coat; 

cleanable 

— 

_ 

_ 

Alum. 

1  — 

2 

1/15 

1  in.  glass  insulation 

— 

— 

— 

Alum. 

1  — 

2 

1/12 

4 

2  — 

3 

35M 

_ 

1 8  and  20  go.  bonderized 

1  in.  throw 

4 

_ 

■  -- 

_ 

2  — 

3 

1/15 

steel;  baked  on 

away  or 

4 

_ 

_ 

2  — 

3 

1/15 

tan  enamel; 

cleanable 

4 

— 

— 

— 

2  — 

3 

Vk 

insulation 

9 

__ 

1  920 

10 

_ 

— 

Throw 

9 

— 

— 

— 

2  — 

10 

— 

— 

— 

away 

4 

•MM* 

Alum. 

1  — 

3 

1/25 

Shaded 

20  go.  steel;  prime 

Cleanable 

4 

_ 

_ 

Alum. 

2  — 

3 

2-1/25 

pole  (4) 

or  baked  enamel; 

4 

— 

— 

Alum. 

2  — 

3 

— 

glass  insulation 

5 

1.35 

Alum. 

2  1050 

2 

1/25 

Shoded 

1 8  and  20  go.  steel; 

1  in. 

5 

1.97 

_ 

Alum. 

2  1050 

2 

1/20 

pole 

beige  baked  enamel; 

cleanable 

5 

2.63 

_ 

Alum. 

2  1050 

2 

1/15 

Vi  in.  glass  insulation 

5 

3.64 

— 

Alum. 

4  1050 

2 

2-1/20 

4 

0.77 

_ 

Alum. 

1  1050 

3 

Shaded 

1 8  go.  steel; 

1  in.  throw 

4 

1.34 

_ 

Alum. 

2  1050 

3 

pole 

grey  prime  coat; 

away  or 

4 

2.11 

— 

Alum. 

2  1050 

3 

— 

Vk  in.  glass  insulation 

cleanable 

9 

_ 

13 

Alum. 

2  — 

2 

_ 

__ 

Bonderized  steel; 

Throw  away 

9 

_ 

13 

Alum. 

2  — 

2 

— 

base  coat; 

or 

9 

— 

13 

Alum. 

2  — 

2 

— 

— 

insulation 

cleonable 

4 

8 

Alum. 

2  — 

3 

25M 

Six 

Steel; 

1  in. 

4 

8 

Alum. 

2  — 

3 

35M 

pole 

baked  grey  enamel; 

cleonable 

4 

— 

8 

Alum. 

2  — 

3 

1/20 

in.  glass  insulation 

5 

__ 

Alum. 

2  1060 

2 

1/20 

Shaded 

1 8  go.  steel; 

Cleanable 

5 

_ 

_ 

Alum. 

2  1060 

2 

Vb 

pole. 

brown  baked 

5 

— 

— 

Alum. 

2  1060 

2 

V4 

Copac. 

enamel 

__ 

_ 

__ 

2  — 

2 

__ 

Shaded 

Steel;  beige  baked 

1  in.  throw 

_ 

_ 

_ 

2  — 

2 

pole 

enamel;  Vt  in.  glass 

away  or 

— 

— 

— 

— 

2  — 

2  — 

2 

2 

— 

insulation 

cleonable 

10 

Alum. 

1  ri550 

2 

Shaded 

18  go.  bonderized  steel; 

1  in. 

— 

— 

10 

Alum. 

2  1050 

or 

— 

pole  or 

prime  coat  or  boked  grey 

cleartable 

— 

— 

10 

Alum. 

2  11140 

3 

— 

split 

enomel;  Vk  in.  glass 

capacitor 

insulotion 

— 

— 

10 

Alum. 

1  Ditto 

2 

— 

Ditto 

Ditto 

Ditto 

— 

— 

10 

Alum. 

2  Ditto 

or 

— 

— 

— 

10 

Alum. 

2  Ditto 

3 

— 

8 

_ 

__ 

Alum. 

2  1050 

3 

1/30 

Shaded 

Bonderized  steel; 

1  in.  throw 

8 

_ 

_ 

Alum. 

2  1050 

3 

1/30 

pole 

baked  grey  enamel; 

away  or 

8 

— 

— 

Alum. 

2  1050 

3 

1/12 

in.  insulation 

cleonable 

5 

_ 

_ 

Alum. 

1  1050 

3 

1/30 

, 

1 8  orvi  20  go.  bor>derized 

Throw  owoy 

5 

_ 

_ 

Alum. 

2  1050 

3 

1/25 

steel;  baked  on 

or 

5 

— 

— 

Alum. 

2  1050 

3 

1/12 

— 

primer;  Vi  in.  glass 

cleanable 

0.54 

_ 

_ 

__  _ 

2 

1/20 

__ 

1  in. 

_ 

0.71 

__ 

_ 

_  _ 

2 

1/20 

cleanable 

— 

0.92 

— 

— 

—  — 

2 

1/20 

— 

Sun  tan  wrinkle 

— 

1.38 

— 

— 

—  — 

2 

1/12 

baked  on  or  prime  coat; 

— 

1.71 

— 

— 

—  — 

2 

1/12 

— 

fully  insulated 

5 

_ 

12 

Alum. 

1  1550 

3 

1/30 

Shaded 

1 8  go.  bonderized  steel; 

1  in  gloss 

5 

— 

12 

Alum. 

1  1550 

3 

1/25 

pole 

prime  coot; 

fiber  or 

5 

— 

12 

Alum. 

2  1550 

3 

1/20 

glass  fiber  blanket 

cleonoble 

5 

— 

12 

Alum. 

2  1550 

3 

1/12 

— 

— 

— 

Alum. 

1  1000 

3 

_ 

_ 

— 

Table  continued  on  pages  102  and  103;  see  page  102  for  footnotes. 
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TAtLE  1.  SPECIFICATION  DATA  FOR  UNDERWINDOW  UNITS  DESIGNED  FOR 


Make 

Model 

No. 

j  Free  Stondirvg  Units 

Supply 

Grille 

Coolirvg 

Copocity* 

Sensible 

Heot 

Ratio* 

Heoting 

Copocity* 

Cfm 

Coil  Tubes 

IWidthJ 

llrvchetl 

Height,  ! 
Inci^ 

Depth, 

Inches 

High 

Low 

O.D.,  1  Mote-  INo.  of 
Inches!  riol  j  Rows 

Worthington 

22 

34 

25 

10% 

On  top; 

6,850 

0.70 

200 

_ 

% 

Copper 

4 

42 

50 

25 

10% 

odjust. 

14,122 

0.70 

400 

— 

% 

Copper 

4 

62 

50 

27  Vi 

12% 

vones 

23,108 

0.71 

600 

— 

% 

Copper 

4 

York 

301 

39 

24% 

10% 

On  top; 

7,785 

0.85 

22,500 

300 

200 

Vi 

Copper 

2 

451 

51 

24% 

10% 

fixed  or 

13,494 

0.79 

36,000 

450 

300 

% 

Copper 

2 

601 

49 

27% 

12% 

odj.  vanes 

19,203 

0.80 

53,000 

600 

400 

% 

Copper 

3 

a.  litu/hr  at  80  dra  db  67  dcK  wb  1 

Kpm  of  45  de*  water  per  100  cfm 
at  bich  fan  aperd 

b.  Btu/br  at  70  deg  db  I  apm  of  180 

dec  water  prr  100  cfm  at  biab 
fan  (peed 

c.  Kpm  not  Kiven 


d.  3  Kpm 

r.  4  Kpm 

f,  Witb  140  dcK  water 

g.  0.80  KPtn  per  100  cfm 
b.  0.76  KPm  per  100  cfm 

i.  0.88  Kpm  per  100  cfm 

j.  0.91  Kpm  per  100  cfm 


k.  0.77  gpm  per  100  cfm 

l.  witb  40  dcK.  water 

m.  0.75  Kpm  per  100  cfm 

n.  Witb  42  dcK  water,  KPm  unknown 

o.  With  160  deg  water.  KPm  unknown 

p.  At  recommended  6th  apeed 

q.  0.65  Kpm  per  100  cfm 


r.  0.59  Kpm  per  100  cfm 
a.  0.54  Kpm  per  100  cfm 

t.  0.55  Kpm  per  100  cfm 

and  20%  leaa  air 

u.  0.83  Kpm  per  100  cfm 


tonifr  with  tht*  dewircd  resullH.  More  dHaiied  information 
on  any  particular  unit  may  Im;  obtained  l>y  writing  di¬ 
rectly  tt)  the  manufacturer. 

It  is  ho|>ed  that  no  manufaduring  concern  who  makes 
units  of  this  type  was  overlooked  when  requests  were  sent 
out  for  information  on  these  units.  If  any  company  was 
omitted,  it  certainly  was  not  intentional.  Specification 
data  for  units  as  manufactured  hy  companies  from  whom 


replies  were  received  are  tabulated  in  Table  1.  Illustra¬ 
tions  of  various  units  are  shown  in  F  igs.  1-13. 

Many  of  these  units  are  available  without  the  cabinet 
and  designed  for  recessed  installation  in  the  wall,  usually 
under  a  window  as  shown  in  F  ig.  12.  Some  of  the  com¬ 
panies  whose  free  standing  units  are  covered  in  this  ar¬ 
ticle  plus  other  companies  make  units  which  are  especially 
designed  t»*  lie  partly  or  completely  recessed  in  the  wall. 


1956  Building  Outlook  Is  Optimistic 


Building  construction  in  1956  will  lie  3.6%  higher  in 
19.36  than  in  19.3.5,  according  to  an  estimate  made  jointly 
early  in  Novemlier  by  the  II.  S.  Department  of  (Aimmerce 
and  the  U.  S.  Department  of  I.abor. 

The  following  table  summarizes  the  prediction.  F'igures 


are  in  millions  of  dollars: 


Type 

1955 

1956 

%  Change 

New  residentiol  .  $ 

15,015 

$14,575 

—  3 

Additions  and  olterotions  (res.) 

1,250 

1,500 

20 

Non  housekeeping  dwellings.  . 

330 

400 

21 

Industrial  . 

3,105 

3,275 

5 

Offices  and  warehouses . 

1,125 

1,225 

9 

Stores,  restouronts,  goroges .  . 

1,920 

2,250 

17 

Religious . 

740 

850 

15 

Educational . 

2,950 

3,225 

9 

Hospitals  and  institutions  .  .  . 

680 

625 

—  8 

Social  and  recreational . 

245 

275 

12 

Other  non-residential  . 

1,085 

1,200 

1  1 

Total  .  1 

128,445 

$29,400 

3.6 

Total  residential  work  (fir»t  three  items  in  the  table) 
will  lie  off  0.7%  from  $16,.395  million  t<»  $16,47.3. 

Privately  financed  new  residential  buildings  will  lie  off 
3'(  from  $14,765  million  to  $14,.300  million.  Publicly 
financed  residential  buildings  will  be  up  10%  from  $2.30 
million  to  $275  million.  A  decrease  in  the  dollar  value  of 
new  homebuilding  will  l>e  largely  offset  by  greater  outlays 
for  additions  and  alterations  to  older  homes  and  for  con¬ 
struction  of  motels  and  other  non-housekeeping  re.siden- 
tial  units. 

In  non-residential  building,  private  construction  will 
1m*  up  14%  from  $7630  million  to  $8700  million  while 
publicly  financed  non-residential  work  will  remain  vir¬ 
tually  constant  at  $4225  million  in  19,3C)  compared  to 
$422(t  million  in  19.3.3. 

Private  non-farm  housing  starts  in  1956  are  estimated 
at  about  1,2(K),(X)0  units— 1(K),(HX)  fewer  than  in  19.3.3 
and  2(X),000  fewer  than  at  the  19.30  pieak. 

Indu«trial  building  will  sFiow  an  exceptionally  large 


gain.  FIxpanding  industrial  production,  favorable  profit 
positions  and  excellent  long-range  market  prospects  ex¬ 
plain  the  expected  rise  of  production  facilities  to  a  record 
level. 

Probable  19.3f)  expenditures  of  $2*/i  billion  for  stores 
and  other  service  establishments — many  in  new  suburban 
developments  and  along  expanding  highway  networks — 
are  17%  above  the  19.3.3  total  and  80%  above  that  for 
19.34.  A  record  $8.3(t  million  is  in  prospect  for  religious 
buildings  in  19.36. 

New  construction  expenditures  of  privately  owned  pub¬ 
lic  utilities  in  the  coming  year  are  expected  to  remain  near 
the  19.3.3  level  of  $4*/2  billion,  with  substantial  increases 
in  the  construction  programs  of  raiintads  and  telephone 
and  telegraph  companies  offset  by  decreased  activity  on 
the  part  of  electrical  and  gas  companies.  An  anticipated 
reduction  in  farm  construction  is  based  chiefly  on  re»'ent 
declines  in  farm  income. 

The  outlook  for  most  types  of  public  construction  in 
19.3t)  is  for  a  rise  of  about  KP/J  over  19.35  expenditures 
with  gains  in  all  major  categories.  During  the  postwar 
[)eriod  State  and  local  governments  have  been  faced  with 
a  growing  backlog  of  construction  needs  despite  increas¬ 
ing  outlays  for  new  projects.  Requirements  are  especially 
pressing  for  highways,  schools  and  sewer  and  water  fa¬ 
cilities.  It  is  estimated  that  these  three  types  of  facilities 
will  account  for  fully  three-fourths  of  the  rise  in  public 
construction  and  ex[)enditures  in  1956,  and  each  will 
reach  a  new  record  level.  Power  and  other  facilities  in 
connection  with  the  St.  Lawrence  Seaway  account  for  a 
large  share  of  the  increase  in  State  and  locally  owned 
miscellaneous  public  service  projects  between  19.35  and 
19.36.  Expenditures  for  military  facilities  next  year  will 
continue  to  rise.  The  dollar  values  of  public  housing  and 
conservation  and  development  work  are  expected  to  in¬ 
crease  in  19.36  for  the  first  time  in  several  )ears. 
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HOT 

OR 

CHILLED 

WATER  TO  PROVIDE 

YEAR-ROUND  AIR 

CONDITIONING 

No.  of 
Foce 
Tubes 

Foce 
Area, 
Sq  Ft 

* 

_  Coil 
Fin 

Spacing, 
per  In. 

Fin 

Motcriol 

Fans 

Fan  Motor 

Cabinet 

Filter 

No. 

1  Mox. 

No.  of 
Speeds 

Hp 

Type 

Moteriol,  Finish  and  Insulation 

0.74 

10 

Alum. 

2 

1050 

3 

1/30 

Shaded 

20  go.  cold  welded 

1  in.  gloss 

— 

1.43 

10 

Alum. 

2 

1050 

3 

1/30 

oolc 

steel  bortderized; 

fiber  or 

— 

2.19 

10 

Alum. 

2 

1050 

3 

1/12 

baked  enamel;  insul. 

cleonobto 

6 

1.21 

12 

Alum. 

2 

, 

3 

1/30 

Split 

1 8  go.  bonderized  steel; 

1  in.  gloss 

6 

1.92 

12 

Alum. 

2 

— 

3 

1/20 

copoc- 

prime  coot; 

fiber — 2  in. 

6 

1.75 

12 

Alum. 

2 

3 

1/12 

itor 

in.  fiberglass 

optional 

It  is  not  intended,  however,  to  discuss  recessed  units  in 
this  article. 

Baseboard  Units  Available 

In  addition  to  the  type  of  units  detailed  in  Table  I  and 
n;cessed  units,  there  are  baseboard  type  units  available 
foi  combination  heating  and  coolir.g  applications.  Of 
course  it  is  necessary  to  supply  air  to  baseboard  units  in 
order  to  get  the  chilled  air  up  in  the  room.  Also  adequate 
means  of  collecting  and  draining  the  condensate  which 
forms  on  the  coils  must  be  provided. 

Figure  13  shows  schematically  how  the  air  is  supplied 
and  the  condensate  drained  for  one  make  of  unit.  Round 
feeder  ducts  are  recommended  from  a  cost  and  ease  of 


BOOK  REVIEWS 

Publications  abstracted  in  this  defHirtment 
should  be  ordered  direct  from  publisher. 

HANDBOOK  OF  ENGINEERING  MATERIALS 

In  order  to  provide  engineers  with  authentic  and  use¬ 
ful  information  on  the  usual  materials  required  in  manu¬ 
facturing  and  construction,  a  staff  of  specialists  serving 
Douglas  F.  Miner  and  John  R.  Seastone  as  editors,  have 
prenared  the  Handbook  of  Fmgineering  Materials. 

The  text  is  arranged  by  class  of  related  or  similar  ma¬ 
terials  to  facilitate  comparison  of  materials  that  are  com- 
nrtitive,  and  to  make  it  easier  for  the  designer  to  make  a 
satisfactory  material  selection.  Emphasis  has  been  on 
quant'tative  information  wherever  possible,  with  a  mini¬ 
mum  of  descriptive  text. 

Material  in  the  book  was  prepared  by  51  contributors, 
all  selected  with  care,  in  order  to  have  the  information 
as  complete  and  as  authentic  as  possible.  Basically  all  the 
information  has  been  grouped  into  four  sections  covering 
general  information  on  materials,  metals,  non-metals,  and 
construction  materials. 

Handbook  of  Engineering  Materials,  edited  by  D.  F. 
Miner  and  J.  B.  Seastone,  Semi-stiff  biruling,  .5*/^  *  ^*4 
in.  page  size,  l.WO  pages.  Published  by  John  Wiley  & 
Sons,  Inc.,  440  4th  Ave.,  New  York,  N.  F. 

INSTRUMENTS  FOR  MEASUREMENT  AND  CONTROL 

The  most  recent  devices  for  measuring  and  controlling 
tenqierature,  moisture,  pressure,  flow  and  uniformity  are 
described  by  Werner  G.  Holzb<H-k  in  his  book.  Instru¬ 
ments  for  Measurement  and  Control.  Covered  are  indus¬ 


installation  standpoint.  One  3  in.  diameter  feeder  is  used 
for  each  3  to  10  ft  of  baseboard  cooling  unit.  The  primary 
ail  delivered  varies  from  6  to  8  cfm  per  linear  foot  of 
unit  and  aspirates  room  air  in  about  a  1.25  to  1  ratio. 
Thus  14  to  18  cfm  are  circulated  |>er  linear  foot  of  cooling 
unit. 

It  should  also  be  inentitmed  that  remote  fan-coil-filter 
units  similar  to  the  floor-mounted  types  descrilied  in  this 
article  are  made  in  a  type  designed  for  ceiling-mounting. 
These  are  usually  installed  over  corridors  or  in  the  tops 
of  closets.  Since  down  drafts  at  the  windows  may  be  en¬ 
countered  when  this  tyjie  of  unit  is  used  for  heating,  it 
should  therefore  be  used  only  where  heating  is  not  critical 
or  where  the  existing  heating  system  is  to  Ik?  continued. 


trial  instruments  commonly  used  for  remote  reading  or 
remote  automatic  action  within  the  industrial  plant. 

The  objectives  of  the  author  are  to  ac(|uaint  the  reader 
with  the  tyiies  of  instruments  available  for  the  measure¬ 
ment  and  control  of  preness  variables;  a  reference  book 
for  those  searching  for  an  instrument  for  a  sjKK'ific  need; 
to  give  the  man  who  develops  new  instruments,  an  oppiir- 
tunity  to  c«»nipare  the  approaches  used  by  his  c«>lleagues 
in  the  solution  of  problems  common  to  the  instrument 
industry.  A  special  chapter  on  trends  distuisses  the  de¬ 
velopment  of  centralized  systems,  miniaturization  and 
digital  computers. 

(lhapters  in  the  book  cover  tenqierature,  humidity 
and  moisture,  pressure,  flow,  liquiil  level,  density,  vis¬ 
cosity,  8|>eed,  analysis,  automatic  controller  a(?tion,  elec¬ 
tric  controllers,  time  function  controllers,  final  control 
elements,  and  trends. 

Instruments  for  Measurements  and  Control,  by  W ,  G. 
Holzbock.  Cloth  bound,  6  x  8%  *^7/  jrages.  Published 

by  Reinhold  l*ublishing  Corp.,  4'iO  Park  Ave.,  New  York 
22,  N.  Y. 

MANUFACTURERS'  AGENTS 

More  than  8,(MK)  manufacturers'  agents  in  the  United 
States,  Alaska,  Puerto  Rico  and  the  Hawaiian  Islands  are 
listed  in  the  American  Directory  of  Manufacturers’ 
Agents.  It  lists  the  name  of  the  agent,  his  location  and 
street  address  but  it  does  not  indicate  his  sphere  of  inter¬ 
est.  The  publishers  have  had  exfierience  in  compiling 
and  publishing  other  directories. 

Directory  of  American  Manufacturers*  Agents.  Paper 
cover,  spiral  binding,  7%  x  JOY4  inches,  frS  frages.  Pub¬ 
lished  by  T.  A.  Sarulerson  Organization,  200  E.  2!)th  St., 
Baltimore  18,  Md.  Price,  $17.50. 
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Temperature  Forecast  for  December 


ftS«SK:5> 


Prepared  for  Air  Conditioning,  Hooting  and  Ventilating 
by  Long  Range  Weather  Consultants 


MUCH  ABOVE  NORMAt 


ABOVE  NORMAI 


NEAR  NORMAI 


BEIOW  NORMAI 


KEY  BY  REGIONS 


NEAR  NORMAL 
ABOVE  NORMAL 
BELOW  NORMAL 
MUCH  BELOW  NORMAL 


ABC 
+  2*  to  -  2*  4-  1  •  to  -  1  •  4-  1  *  to  -  1  • 

+  3*  to  4  5*  4-  2"  to  +  4*  +  2*  to  +  3* 

-  3*  to  -  5*  -  2*  to  -  4*  -  2*  to  -  3* 

—  6*  or  more  —  5*  or  more  —  4*  or  more 


DFiCF'.MHKK  will  he  a  cold  month  in  mont  of  the  west¬ 
ern  half  of  the  nation.  Ifelow  to  much  helow  normal 
tem{>eratures,  (generally  4°  or  more  helow  the  monthly 
normal,  will  prevail  from  the  Washington  and  Oregon 
coast  eastward  as  far  as  Iowa  and  Wisconsin.  Over  much 
of  the  northern  Plains,  from  eastern  Montana  and  Wyo¬ 
ming  eastward  through  the  Dakotas  and  northern  Ne¬ 
braska  average  departures  of  as  much  as  8  to  10  degrees 
below  the  normal  may  occur.  The  month  is  expected  to 
start  very  cold  in  this  region,  and  to  moderate  somewhat 
by  Christmas  time.  Temperatures  3  to  5  degrees  helow 
the  monthly  normal  are  expected  in  most  southerly  sec¬ 


tions  of  the  country  west  of  the  Divide. 

Temperatures  generally  close  to  the  normal  for  Decem- 
lier  arc  ex|)ected  across  the  southern  part  of  the  country 
from  Texas  to  the  Atlantic  coast,  with  southeastern  Texas 
averaging  a  couple  of  degrees  above  the  normal.  Tem- 
(M‘ratures  moderately  below  normal  will  prevail  in  the 
upiier  Mississippi  Valley  and  through  the  Virginias  to 
the  middle  Atlantic  coast.  The  month  will  average  gener¬ 
ally  close  to  the  normal  temperature  in  the  northeastern 
states  from  Ohio,  Pennsylvania,  Northern  West  Virginia, 
and  New  Jersey  northeastward  through  New  York  and 
New  F.ngland. 
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Temperature  Forecast  for  Winter 

A  forecast  for  the  December,  January,  February  quarter,  1955-56 

Pr«par«d  by  Long  long*  W«oth«r  Contultonts 


KiY 

NEAR  NORMAL 
BELOW  NORMAL 
MUCH  BELOW  NORMAL 

The  coming  winter  is  expected  to  average  below  the 
normal  temperature  over  mo«t  of  the  nation,  except 
that  generally  near  normal  mean  temperatures  are  indi* 
cated  for  southeastern  and  south  central  sections  from 
eastern  New  Mexico  and  Texas  eastward  to  the  soutli 
Atlantic  coast,  where  P'ebruary  is  expected  to  be  the 
only  cold  month. 

Mean  winter  temperatures  much  below  the  seasonal 
normal  are  indicated  for  the  far  west  from  northern  ('aii- 
fornia  eastward  to  the  continental  Divide,  with  below 
normal  temperatures  extending  southward  to  the  Mexican 
border.  In  this  region  December  and  February  are  ex¬ 
pected  to  be  the  coldest  months.  The  season’s  temperature 


BY  REGIONS 

ABC 
1  •  to  -  1  •  +  r  to  -  1  •  +  1  •  to  -  1  • 

2“  to  -  4*  -  2*  to  -  3*  -  2* 

more  —  4*  or  tnore  —  3*  or  more 


is  exfiected  to  average  much  below  the  normal  also  across 
the  northern  Plains  from  Montana  eastward  across  the 
Great  Lakes,  with  negative  departures  ns  much  as  B  or  10 
degrees  in  northernmost  sections.  February  will  be  even 
colder  than  December  in  much  of  this  area,  but  January 
is  expected  to  be  closer  to  normal. 

The  northeastern  part  of  the  country  will  have  a  m(»d- 
erately  cold  winter,  generally  2  or  3  degrees  l)elow  the 
normal,  with  the  coldest  weather  probably  occurring  in 
February.  Mean  tenijieratures  moderately  below  the  sea¬ 
sonal  normal  are  expected  also  in  the  far  northwest,  from 
Washington  and  Oregon  eastward  to  the  Divide,  where 
December  will  l>e  the  coldest  month. 


aauch  above  normal 


[  ]  ABOVE  NORMAL 

I  I  NEAR  NORMAL 


BELOW  normal 


MUCH  BELOW  normal 
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Air  Conditioning,  Heating  and  Ventilating 
Index  to  Feature  Articles 

1950-54,  inclusive. 


In  thin  iruif^x,  grouped  hy  broad  subject  matter  and 
by  author,  only  feature  articles  are  included,  except¬ 
ing  that  Reference  Data  Sheets  and  Detail  Sheets 
are  also  listed.  The  abbreviation  Ref,  Sec.  indicates 
Reference  Section. 


An  index  of  feature  articles  appearing  during  19.5.S 
will  be  presented  in  next  month’s  issue.  A  reprint  of 
the  accompanying  index,  combined  with  the  lO.).*) 
index,  will  be  available  to  subscril)er8  on  re(]ue<it 
after  January  1. 


AIR  CUEANINO 
Am  Air  Aanltatloii  and 
Air  Pollution 

AIR  CONDITIONINO  AND 
RCFRiaCRATION 

ftlM  asfrlgM-atiMi  far  Air  C««ai- 
UawliM  oaicM,  A.  A.  Oisnninl,  Jan., 
1950,  «-70 

Air  CawaitlMiiiii  a  I.  saarstary  •Msaltli 
eantar,  W.  G  Moses,  Nov.  1953,  67'SS 
Air  CawaHlawlwa  Abaara  •bias,  r.  B.  Kin- 
ley  and  J.  Scott,  May,  1954,  H8-92 
Air  Caabitlaaiaa  aa  O^allag  Natal, 
O  Savage,  Sept.  1954,  100-102. 

Air  Caabltiaaiag  aaa  Naating  a  Olass* 
Kwalased  Baab  BalMlag,  V.  A  Blanculll, 
June,  1954,  77-79. 

Air  Caaditiaaiag  aab  Nafrigaratlan  far 
Caaby  Maaafaclariag  (Ref.  Sec.),  J.  E 
Salmon.  July,  1954,  82-90. 

Air  Caabitiaaiag  aab  Vaatilatiaa  tbe 
Tbaater  Rralacliaa  Raaai,  J.  J.  Senng, 
May,  1950.  51-58. 

Air  Caabitiaalaa  Oasiga  Caabitiaas  Caai- 
aiarlcal  Bailaiags  (DaU  Sheete),  May, 
1951  150,  June.  1951,  134 
Air  Caabilianiag  Dasiga  CaabHiaat — la- 
bastrial  Plaals  (Data  Sheets),  Dec.  1950, 
128;  Jan  1951,  130;  Feb.  1951,  158;  Mar. 
1961,  122;  April,  1951,  140 
Air  Caabillaaiag  Dasiga  Data  far  Caai- 
aiareiai  AMllMiaa^  N.  N.  Wolpart, 
Feb  1950.  68^-71 

Air  Caabittaaiag  Dasiga  Data  far  Faab 

labastria(^  N.  N.  Wolpert,  Sept.  1951, 
83-84 

Air  Caabitiaaiag  Dasiga  Data  far  Faab 
labwstrias  (Data  Sheet).  April,  1953,  178 
Air  Caabitiaaiag  Dasiga  far  a  Calar  Tala- 

viaiaa  Stabia,  C.  L.  flingquist,  Aug.  1954, 
69-75 

Air  Caabitiaaiag^Drag  fttaras  (Ref.  Sec  ), 
J  H  Skipper,  Feb  1952,  94-103. 

Air  CaabitiaaiM  Saistiag  Bailbiags,  I 
Isaacson.  Jr.,  Dec  1953,  8l-t<3 
Air  Caabitiaaiag  far  Cbarcbas,  M  J.  Wil¬ 
liams.  Dec.  1950,  59-82. 

Air  Caabitiaaiag  far  DasMaaces  Dasigaab 
far  Law  Cast,  J.  F.  Ssndfort,  July,  ;953, 
76-79 

Air  Caabitiaaiag  ia  tba  Frabuctiaa  af 
Fbaraiacaaticai  Frabwets,  A  E.  Tiesler, 
Mar.  1950.  63-86 

Air  Caabitiaaiag  Nataii  Staras  witb  Salf- 
Caataiaab  Units  (Ref  Sect,  C.  M 
toeLaer  and  J.  C.  Woodson,  Juna,  1950, 
75-86 

Air  Caabitiaaiag  Rabaat  Qaartars,  J.  M. 

Ruddy.  Mar.  lVi2,  95 

Air  Caabitiaaiag  tba  Aatamabila,  M.  Kal- 
fus.  April.  19».  97-99. 

Air  Caabitiaaiag  tba  Daeaty  Sbap  (Ref. 

Sec  I  J  T.  Dabbs,  April.  1954.  100-106. 
Air  Caabitiaaiag  Tbaatars  (Ref.  Sec.), 
L.  J  DuBois,  April,  1951,  81-9^. 

Air  Wasbar  Farfaraiaaea  (Ref  Sec  ),  Har¬ 
old  M.  Hendrickson.  July,  1953.  92-103. 
All-Frassara  Air  Caabitiaaiag  Chart  (Ref. 

Sec  I,  J«fi.’'1952,  77-84. 

Aa  Ib-Taa  Watar-ta-Air  Naat  Fama,  T.  H 
Seitz.  Mar  1954,  85-87. 

Aaartaiaat  Naasa  Caalab  aab  Naatab  by 
District  Stacm,  H.  J.  Cushing,  Sept.  1952, 
103. 

Aaaaratas  Daw  Faints  at  Blavatiaas  Abava 

•m  Lavai,  H  Herkimer,  Mar.  1952,  77-78 

ASM  NaMs  Air  Caabitiaaar  Caafaraaca, 

Jan  1954  ,  89-90 

ArtiNciai  Ligbtiag  cab  its  Dalatiaa  ta  Air 
Caabitiaaiag  (Ref.  Sec  ),  W  Sturrock, 
Jan.  1953,  101-112 

Aatamabila  Air  Caabitiaaiag  aab  Its  Frab- 
lams,  P.  J  Kent  Mar  19A,  99-100 
•alaaciag  Air  Flaw  ia  Air  (Caabitiaaiag 
Systems,  Aug  1951,  71-74. 

•alaaciag  Air  Flaw  ia  Air  Caabitiaaiag 
•ystaaM  (DsU  Sheets),  Juna.  1952,  162. 
July.  1952,  142 

Calcaiatiaa  af  Lobaratary  Caaliag  Laabs, 

C  P  Stolberg,  June.  19M1,  69-72. 

Calculatiaas  far  Hwmibificatiaa,  J.  Mar¬ 
shall.  Feb  1952,  75-79 
CaFaaity  Caatral  far  Camarassars,  W.  G 

Wassmandorf,  Dec.  1954,  63-86. 


Caaillary  Tube  ImFraaas  Naat  Famp  Da- 
Nga,  G.  L.  Blehn,  Feb.  1954.  75-78 
Caalraliaab  Air  Caabitiaaiag  Caatral  far 
a  Cbaia  Stare,  E.  T.  Farlsh,  June,  1952, 
87-88. 

Cbarts  far  RafrMaratiaa  Design,  L.  J.  Mur¬ 
phy,  June,  19^,  87-88 

ChaiiN  ta  Cback  Oparatian  af  Nafrigara- 
tiaa  Plants,  J.  M.  Morse,  May.  1952  79-80 
Cback  Data  far  Air  Caabitiaaiag  aab  Vaa- 
tilating  Design,  G.  B.  PrlMter,  July,  1951, 
74-76 

Check  af  Air  Caabitiaaiag  Naisas  in  Taia- 
visiaa  StHbias,  T.  W  Reynolds.  Mar.  1953, 
111 

Cam  fart  Air  Caabitiaaiag  System  Empha¬ 
sises  DabumibiScatiaa,  W  A.  Fink,  Nov. 
19.'>2.  108-110. 

Caabitiaaiag  af  Airpart  Facilities,  F.  G 
Hamburger.  Jan.  19.50,  75-79 
Caabitiaaiag  Wheat  far  Staraga  an  tba 
Farm,  V.  Marvin,  Jan  1954.  86 
Caafaraaca  Naam  Air  Caabitiaaiag,  E.  J. 

Kurek,  Jan  1952  ,  85-86. 

Caatral  af  Discharge  Frassuras  Fravants 
Nafrlgaratian  Traabias,  H.  A  Blair,  Nov. 
1951,  61-66 

Caatral  af  Water  Vapor,  J.  Marshall,  Nov. 
1954  103-105 

Caat^lab  Caabitiaas  Faatarab  in  RaSn- 
ary  Shop,  Feb.  1950.  74. 

CeaUng  aa  Egg  Crabiag  Plant,  July,  1951, 
69-71. 

Caaliag  aab  Film  Drying  System  far  a  Da- 

valaping  Mackina,  J.  E.  Schechter  and 
G.  Marcus.  Sept.  1951,  72-73. 

Caaliag  Hat  Spats  ia  labwstry  (Ref.  Sec.), 
A  B.  Wason,  Sept.  1954,  88-94. 

Caaliag  Water  System  far  a  Bank,  F.  G. 

Hamburger.  Jan  1952,  69-71. 
DahamMiacatian  Cuts  Camfart  Canbitian- 
iag  Laab,  G.  Whybrew  and  W.  Kitchen, 
Ap-il,  1950  .  80-81. 

Design  af  Nay  Drying  Systems,  Part  1. 

V.  H.  Baker  and  U.  r  Earp,  Mar.  1953, 
77-81;  Part  2.  April,  195.1,  100-102 

Draftiass  Air  Diffusian  in  Air  Canbitian- 
ing,  W  H.  McCaully,  Feb  1950.  93-94. 
Electrical  Fawar  Frinciplas  far  Air  Caabi- 

tianiag  (Ref.  Sec  ),  &  B  Priester,  Feb. 
1954.  84-91. 

Eauivalant  Tamparatures  (Data  Sheet), 
Oct.  1953,  166. 

Evaparativa  Caaliag  af  a  Basibantial  Beef, 

R.  A.  Bacon  and  W.  E.  Lung,  Nov.  1952, 
79-82. 

Factory  Builbiag  Canvartab  ta  Air  Can- 
bitianab  Ab  Agency,  Mar.  1951,  67. 

Fialb  Test  af  a  Watar-ta-Air  Naat  Pump, 

S.  L.  Pappas,  F.  R.  O'Brien  and  C.  W. 
Cheatham.  Feb.  1954,  79-82. 

Fire  Safety  Measures  far  Air  Caabitiaaiag 
Systams,  P.  C  Hensler.  Mar.  1951,  75-76 
Five  Matbabs  af  Xaning  far  Air  Canbitian- 
ing  Systems,  June.  1952.  99-102. 

Future  af  Air  Canbitianing  ia  Large 
BuiMiags,  J.  W.  Kreuttner,  July.  1954. 
68-70 

Dos  Firab  Absarptiaa  Systems  far  Air 

Canbitianing,  L.  B.  Nye,  Jr.,  Oct.  1952, 
107 

Orapbical  Matbab  af  Analysis  in  Air  Can- 
biliaaiag  Design,  N.  Rosenlterg,  Oct.  1953, 
105-106 

Naaltb  aab  Vaatilatiaa  in  on  Air  Canbi- 
tiaaab  Sbap,  J.  W  Hammond  and  R.  J. 
Davis,  Jan.  1953.  93-95. 

Naat  Exchangers  Babuco  Air  Caabitiaaiag 
Casts,  A  IT  Gipson,  May,  1951.  71-73. 
Heat  Pump  Damastk  Water  Heater,  G.  G. 

Freyder.  July.  1951,  77-80. 

Naat  Pump  Evaparatar  Frasting,  D.  Gold- 
enberg.  Jan.  1952.  61-64. 

Neat  Pump  Mavas  Farwarb— Abvaacamant 
ia  Program,  P.  F.  O'Neill,  Mar.  1954,  122- 
123 

Naat  Pump  Moves  Farwarb— Discussion  aa 
Basibantial  Naat  Pump  DavalapmaaL 

C.  D  Graham.  Mar.  1954,  123 

Naat  Pump  Moves  Farwarb — Parfarmaaca 
af  aa  Earth  Source  Naat  Pump,  M.  Baker, 
Mar.  1954,  121-122 

Naat  Pump  NIavas  Farwarb— Tba  Basibaa- 

tlal  Nsiat  Pump,  J.  L.  Ditzler  and  F.  R 
Benedict.  Mar.  1954,  119-121. 

Naat  Pump  Progress  Baviawab  by  Elec¬ 
trical  Eagiaaars,  M.  S  Oldacre,  Mar.  1952, 
96-97 


Naat  Pump  Serves  British  Festival,  P.  E 
Montagnon,  Sept.  1951,  74-75. 

Naat  Pumps  Serve  Flariba  Scbaals,  Dec. 

1953.  99-100. 

Naat  Bamavab  Par  Cubic  Feat  af  Air  (Data 
Sheet),  Feb  1954.  172. 

Naat  Bamavab  Par  Pauab  af  Dry  Air 

(Data  Sheet).  Jan.  1954,  150. 

Heating  aab  Caaliag  Mabia  Other  Than 
Water,  Mar.  1951.  84-86. 

Naating  aab  Caaliag  with  Air  in  a  Babiant 
Tile  Flaar,  L  B  Nye,  Jr.,  July.  1951, 
72-73. 

High  Pressure  Fraan-12  Bacaivars  (Detail 
Sheet),  Mar.  1954,  116. 

High  Spaab  Ammonia  Camprassars  Shaw 
Extra  Savings,  A.  R.  Davidson,  July,  1952, 
74 

Now  Steam  Is  Savab  in  Operation  of  aa 

Absorption  System,  J.  Arena,  Nov.  1954, 
82-84. 

New  ta  Make  a  Survey  far  Air  Canbitian¬ 
ing  aab  Bafrigaratian  Applicatians,  J. 

Partington,  Jr.,  July,  1951,  &-68. 

Numibity  Central  in  Plana  Cabins,  R 
BloomDerg,  July,  1952,  75-76. 

Numibity  Mr  Occupiab  Spaces,  G.  B 
Priester,  June,  195L  83-86. 
labustrial  Naat  Expasuras  —  Evalualian 
aab  Caatral  (Ref.  Sec  ),  G.  F.  Haines,  Jr. 
and  T.  Hatch.  Nov.  1952.  94-104 
labustrial  Plant  Sarvab  by  10,MO-Tan  Air 
Caabitiaaiag  System,  W.  G  Moses.  May. 

1954,  83-87. 

Instrumaatatiaa  far  Tasting  Bafrigaratian 

Prabucts,  H.  R  Ball.  Aug.  1952,  104-105. 

Making  labustrial  Air  Canbitianing  Sur¬ 
veys  (Data  Sheet),  May.  1953.  162. 

Metal  Pracassiag  at  Subsara  Tampara- 

turas,  G.  B.  Olson  and  H.  T.  Gregg.  Jr., 
April.  1952,  83-87. 

Miscallaaaauc-  Naating  aab  Coaling  Mabia 

(Data  Sheet),  Mar.  1953,  162. 

Moisture  Canbansatian  an  Enclasab  Shaw 
Winbaws  (Ref.  Sec  ),  T.  L  Gershun,  Dec. 
1950  83-94 

Motors  far  Bafrigarating  Plants,  D.  H 

Ruark.  April.  1954  .  83-8^ 

Multiple  Installation  af  Salf-Cantainab  Air 

Canbitianars,  C.  M  toeLaer,  Sept.  1950, 
59*62 

New  Application  Tackniuuas  Imprava  Bas- 
ibanml  Air  Canbitianing,  E.  P.  Palma- 
tler  Jan.  1954.  67-70 

New  Packagab  Naat  Pump,  H  G.  Fifleld 
and  C.  1.  Bacheller,  Mar.  1952,  98-100. 
Operating  Parfarmaaca  af  a  Naat  Pump 
Water  Naator,  E  B.  Penrod,  July,  1952. 
63-69. 

Operation  aab  Maintanaaca  af  Air  Canbi- 
tianiag  EguipmanL  F.  E.  Ince,  Dec.  1952, 

Painters  an  Air  Canbitianing  Duct  Design 

aab  Installatiaa  (Ref.  Sec.),  Oct.  1951, 

87- 97. 

Prablams  ia  Basibantial  Air  Caabitianiag, 

W.  R  Yeary.  Aug.  1953.  77-81 

Pragrass  af  the  Naat  Pump  During  the 

Past  Dacaba  (Ref.  Sec.),  P.  Sporn  and 
E  R,  Ambrose.  Sept.  19.53.  K8-9f 

Bating,  Salactiaa  aab  Use  af  Panel  Type 

Air  Filters,  C  B.  Rowe.  Jan.  1951.  .58-63. 
Bafrigarant  Piping  far  Air  Caabitiaaiag 

Systems  (Rel^.  Sec.),  S.  C.  Deitrick.  Mar 
1U3.  96-110. 

Bafrigaratian  far  Fur  Staraga,  Mar.  1954, 

88- 92 

Bafrigaratian  Improves  Outeut  ia  Carbaa- 
atab  Bavaraga  Plants,  B.  R.  Uuchhauser, 
Nov.  1951,  68-72 

Bafrigaratian  Operating  Casts,  L.  J.  Mur¬ 
phy,  Oct.  1953  .  87-89 

Bafrigaratiaa  Bamavas  Moisture  from 

Camprassab  Air  Linas,  J.  Partington,  Jr., 
Oct.  1950,  69-72. 

Bafrigaratiaa  Systems  far  Caaliag  Drink¬ 
ing  Water,  J.  Askln.  Feb.  1953,  81-86. 
Balatian  af  Air  Cbaractaristics  aab  Tam- 
paraturo  (Data  Sheet),  Dec.  1954,  158. 
Bala  af  Climatalagy  in  Air  Caabitiaaiag 
Dasiga,  J.  Everetts.  Jr.,  Mar.  1950,  73-76 
Beef  as  a  Lacatiaa  far  Air  Caabitiaaiag 
Eguipmaat  (Data  Sheet).  Nov.  1954,  172 
Saf^  Naabs  or  FusiMa  Plugs  far  Bafrig- 
arniaa  (Data  Sheet),  Dec  1953,  162. 
Salactiaa,  Oparatiaa  aab  Maintanaaca  af 
Inbustriai  Caaliag  EguipaMnL  H.  E  Deg- 
ler.  Sept.  1951,  O.'T-ll. 
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••rviciiig  tlM  C«*linf  Mant  far  Summar 

U«a  (DaU  Sheet),  June.  1953,  172. 

MmII  and  Tuba  Candansars  (Ref.  Sec.), 
O  B.  Wert.  Oct.  1954.  100-106. 

Siaing  Uia  Kxaaneian  Valve  in  Air  Candi- 
lianing  System*,  F.  Y.  Carter,  April,  1953, 
93-96. 

Salar  Heat  Callactars  Used  with  Meat 
Pumptj  April,  1954.  96-98. 

Salving  Air  Canditianing  FralilamB  by  F*y> 
cbramatric  Cbart  (Ref.  Sec.),  Wm.  B. 
Foxhall.  Dec.  1951,  85-98. 

Same  Neat  Fnmp  Design  Frablams,  T.  C 
Johnson.  June.  1951,  87-88. 

Stays  in  tba  Salactian  af  Drying  Squip- 
mant  (Ref.  Sec.),  Feb.  1951,  95-110. 
Suctian  Oas  Suparbaatars  far  Frean-12 
Systems,  Mar.  1953,  82-84;  April,  1953, 
127-128. 

Suctian  ttas  Suparbaatars  in  Rafrigarant 
Circuit  (Detail  Sheet),  Mar.  1953,  8. 
Summary  af  Fragrass  Made  with  Das  All- 
Year  Air  C^itianing,  W.  F  Friend, 
Jan.  1952,  87-90. 

Summer  Dagraa-Days,  July,  1954,  74-76. 
Tbarmal  Characteristics  af  Sails  far 
Oraund  Ceil  Design,  W.  Parkerson,  Oct. 
1951  83-86. 

Unit  Cbacking  Factars  far  Cammarcial  Air 

Canditianing  (Data  Sheet),  Dec.  1952, 

144. 

Unusual  Rafrigaratian  System  far  Law 
Tamparatura  Test  Chambers,  W.  A. 

Bingham.  Jr.  Dec.  1951,  69-73. 

Use  af  Caaling  Tawars  with  Unitary 
Squipmant,  H.  A.  Blair.  May,  1953,  77-81. 
Vantilatian  and  Air  Canditianing  far  Lab- 

aratarias  (Ref.  Sec.),  J.  E.  York,  Nov. 
1953,  80-86. 

Warm  Climate  Livability  af  Six  Texas 

Mausas,  W.  R.  Woolrlch.  May.  1952,  73-78 

Wark — A  Discussian  af  its  Bnginaaring 

SignMcanca  (Ref.  Sec  ),  F.  W.  Hutchin¬ 
son.  Dec.  1954,  76-86 

Yaar-Raund  Air  Canditianing  (Ref.  Sec.), 
W.  R.  Yeary,  June.  1954.  88-102. 
Yaar-Raund  Air  Canditianing  far  Resi¬ 
dences  (Ref.  Sec.),  G.  R.  Wachter  and 
C.  M.  Gerhart.  May,  1951,  87-102. 


AIR  FILTERS 
Src  Air  Sanitation  and 
Air  Poiiution 


AIR  FLOW  AND 
AIR  DISTRIBUTION 

Air  Flaw  Thraugh  Ceiling  Fans,  A.  H.  Gip¬ 
son,  June.  1953.  79-81. 

Balancing  Air  Flaw  in  Air  Canditianing 
Systems,  Aug.  1951,  71-74. 

Balancing  Air  Flaw  in  Air  Canditianing 
Systems  (Data  Sheet),  June,  1952,  162; 
July,  1952,  142. 

Centrifugal  Fan  Salactian,  R.  G.  Lubinsky, 

Dec.  1952,  75-78. 

Candensatian  an  Cald  Air  Ducts  (Data 
Sheet).  Aug.  1951,  136. 

Cantra-Ratating  Axial-Flaw  Fans,  Dec 

1951  80*82. 

Carrasian  Characteristics  af  Variaus  Duct 

Materials,  July.  1951,  85-86. 

Draftlass  Air  DiRusian  in  Air  Canditian¬ 
ing,  W.  H.  McCaully.  Feb  1950,  93-94 
Design  Factars  in  High  Valacity  Air  Dis- 
tributian,  W.  W.  Kennedy,  Jan.  1954, 
83-85. 

■stimating  Weight  af  Matol  in  Rectangu¬ 
lar  Ducts  (Data  Sheet).  May,  1954,  166. 
■valuatian  in  Fan  Salactian,  A  N.  Rogers. 
July,  1954  .  63-67. 

Flaw  and  Fan — Principles  af  Maving  Air 
Thraugh  Ducts,  C.  H  Berry,  Part  1 — 
Factors  in  Gas  Flow  Measurement,  Jan. 
1953  ,  81-87:  Part  2— Pressure  and  Loss 
Calculations,  Feb.  1953.  93-98;  Part  3— 
Losses  in  Straight  Uniform  Ducts,  Mar. 
1953,  87-94;  Part  4 — Losses  in  Diverging 
Passages,  April.  1953,  103-110;  Part  5— 
Losses  in  Converging  Flow,  May,  1953. 
88-94;  Part  6 — The  System  Considered  as 
a  Whole.  June,  1953,  91-96;  Part  7— Fan 
Performance,  July,  1953,  85-90;  Part  8 — 
EfTact  of  Variables  on  Fan  Performance, 
Aug.  1953,  103-106;  Part  9 — Fan  and  Sys¬ 
tem.  Sept.  1953,  103-106;  Part  10— Select¬ 
ing  a  Fan.  Oct.  1953,  90-94;  Part  11— Fan 
S^ection  and  Rating.  Nov.  1955  88-93; 
Part  12 — Fan  Operation  and  Control, 
Dec.  1953,  102-107. 

Flaw  Charactorislics  af  Air  Outlats,  May, 
1951,  76-79. 

Naat  Oaiu  Thraugh  Uninsulatad  Ducts 

(DaU  Sheet),  Jan  1952,  132;  Feb.  1952, 
152. 

lustrumauts  far  Measuring  Air  Flaw  and 
Mataring  Air  (Ref.  Sec  ),  K.  J.  Caplan, 
Nov.  19M.  89-100. 

Paintar*  an  Air  Canditianing  Duct  Design 

and  InsUllatian  (Ref.  Sec.),  Oct.  1951, 
87-97, 

Ralatlan  af  Fan  Characteristics  ta  Cam- 
man  Vantilatian  Prablams,  H  M.  Chap¬ 
man,  June,  IMl,  71-74. 


Small  Air  Flaw  MaasuramanL  H.  G. 

Bourne,  Jr.  and  J.  A.  Munderle,  April, 
1950,  77-78. 

Static  Pressure  Lasses  in  Duct  Clamant* 

(DaU  Sheet).  Jan  1953,  160;  Feb.  1953.  174 

Thermal  Capacity  af  Warm  and  CaM  Air 
Ducts  (Data  Sheet).  April.  1952,  158. 
Warm  Air  Heating  with  DiRusar  Outlats, 

J.  J.  Albert.  Feb..  1952  .  83-85. 

Weight*  af  Gaivanisad  Steal  Ducts  (Data 
SheeU),  1  x  16  to  15  x  M  in.,  June,  1954, 
168;  16  X  16  to  .30  x  30  in.,  July  1954,  154; 
31  X  31  to  45  X  45  in.,  Aug  1954,  148; 
46  X  46  to  60  X  60  in..  Sept  1954.  172. 
Wide  Area,  Law  Velacity  Air  DiRusian, 
E  J.  Kurek,  Oct.  1954  ,  85-89. 


AIR  SANITATION  AND 
AIR  POLLUTION 

Atmaspharic  SaniUtian  in  Las  Angelas 
Caunty,  F.  H.  VieU,  Feb.  1952  ,  86-89 
Bag  Firtratian  af  Aarasals,  R.  T.  Prlng, 

Dec  1952.  97-99. 

■•f  Type  Dust  Callactar  Prablams,  H.  1. 

Miller.  July,  1950.  61. 

Characteristics  af  Cammarcial  Air  Claan- 

ars,  M.  W.  First  and  L.  Silverman,  Jan. 
1954.  78-81 

Cancantratians  af  Particulates  Faund  in 
Air,  M.  W.  First  and  P.  Drinker.  Nov 
1952  92. 

Central  ^  a  Multiple  Saurca  Haxard  af 

Carban  ManaxMa,  G.  S.  Reichenbach. 
Jr.  and  A.  D  Brandt,  Oct.  1952  94-96 
Design  Factars  in  Catalytic  Fume  Climina- 
tian,  R.  J.  Ruff.  Sept.  1953,  84-86. 
Designing  far  Air  Purity,  A.  M.  Hanfmann, 
Jan.  1950  .  59-64. 

DaUils  af  a  Faundry  Sbakaaut  (DeUil 
Sheet),  Dec.  1954,  86 

Dry  Dust  Callactars  far  Industry  (Ref. 

Sec.),  J.  M.  DallaValle,  Jun^l952,  104-110. 
Dust  Central  fram  Happars  (DeUll  Sheet), 
July.  1953.  8. 

CRactivanass  af  tba  Fag  FilUr,  F.  A. 

Thomas,  Jr.,  Feb.  1953,  113-115. 

CRiciancy  Studies  af  Three  Wat-Type  Dust 

CallactarB,  B.  D.  Bloomfield,  April.  1954, 
89-93, 

Ciactrastatic  BRacts  in  Fiber  Filters  far 

Aarasals  (Ref.  Sec.),  A.  T.  Rossano,  Jr. 
and  L.  Silverman,  May,  1954,  102-108. 

Bxhaust  Oder  Ramavad  by  Carban,  K.  B. 

Magee  May,  1953.  107. 

Bxhaust  Rates  far  Material  Handling  Sys¬ 
tems,  W.  C.  L.  Hemeon,  July.  1954.  71-73. 
Filtratian  Thraugh  Paraus  Materials  (Ref. 

Sec.),  L.  Silverman,  July,  1950,  67-74. 
Graphical  Mathad  af  Siaing  Cyclana  Dust 
Callactars,  L.  Monroe,  Dec  1950.  63-66. 
Graphical  Salactar  far  Air  Cleaners,  J.  R. 

Kayse,  July.  1953.  80-83 
Graphical  Salactar  far  Air  Cleaners  (DaU 
Sheet).  Mar.  1954,  174 
Guides  in  Dust  Callactar  Salactian,  J.  M. 

Kane.  Oct.  1954.  77-82. 

High  BRiciancy  Callactian  af  Radiaactiva 
DusL  K.  J.  Caplan.  Feb.  1951.  79-82. 
Labaratarias  far  Handling  Radiaactiva 
Materials,  W.  B.  Harris,  Nov.  1953,  74-78. 
Large-Scale  Oder  and  Dust  Central,  W.  A 
Xanten,  Aug.  1951,  65-67. 

New  Davalapmants  in  Ravarsa-Jat  Filters, 
H.  T.  Mersey,  Jr.,  Feb.  1954.  109-112. 

Oder  Central  Allaws  Racirculatian  and 
Raducas  Labaratary  Air  Raquiramants, 
J.  E  Leininger.  Nov.  1953.  72-73 
Oparatian,  Applicatian  and  BRactivanass 
af  Dust  Callactian  Bauipmant  (Ref.  Sec.), 
J.  M.  Kane,  Aug.  1952.  87-98 
Partermanca  af  Inertial  Callactars,  L.  Sil¬ 
verman,  Feb.  1953.  87-92. 

Rating.  Salactian  and  Us*  af  Panel  Type 
Air  Filters,  C.  B.  Rowe.  Jan.  1951,  58-61 
Scrapbook  af  Bxhaust  Head  Design,  J.  M. 
Kane,  July,  1950,  62-63;  Aug.  1950.  69-71; 
Sept.  1950.  86-87;  Oct.  1950.  103-104;  Nov. 
19M.  64-66;  Dec.  19.50.  79-80;  Jan.  1951,  86- 
87;  Feb.  1951,  90-92;  Mar.  1951,  81-83;  April, 
1951.  96-98;  May  1951,  84-86;  June,  1951, 
92-95. 

Simpla  Comparison  of  Dry  and  Wat  Col¬ 
lection  equipment  far  AJrbarna  Con¬ 
taminants,  L.  Silverman.  April,  1952,  109. 
Sonic  Agglamaration  of  Furnas  in  Forra- 
manganasa  Blast  Furnace  Gas,  A.  H. 
Brisse,  June,  19.50,  95. 

Theory  and  Practice  af  the  Fag  Filter  Air 
Scrubber,  D.  G.  Hudson,  Mar.  1951,  57-60 
Treatment  af  Radiaactiva  Wastes,  W.  K. 

Elster,  Sept.  1952.  81-83. 

Venturi  Scrubber  far  Cleaning  Industrial 
Gases,  W.  P.  Jones.  April,  mi,  73-75. 


AIRIHANES  AND  AIRPORTS 

Canditianing  af  Airnart  Facilities,  F.  G. 

Hamburger.  Jan.  1950,  75-79. 

Heating  Airplane  Hangars,  T.  W.  Reynolds, 
Jan.  1952,  74-76. 

Humidity  Central  in  Plana  Cabins,  R 

Bloom Dcrg,  July,  1952,  75-76. 


ANIMAL  QUARTERS 
Srr  Laboratories 


APARTMENTS  AND  MOTELS 


Air  Canditianing  an  Operating  Hotel,  G. 

Savage,  Sept.  1954.  100-102 

Apartment  Hausa  Coaled  and  Heated  by 
District  Steam,  H.  J.  Cushing,  Sept.  1952. 
103. 

Individual  Apartment  Heating  Central,  L. 

Johnson,  Aug.  1951,  81-83. 


ATOMIC  ENERGY,  HEATING  BY 
Saa  Haatins  by  Atomic  Enarsy 


AUXILIARY  EQUIPMENT 

Batter  V-Balt  Drives  for  Lass  Money,  F.  J. 

Donahue,  Mar.  1951,  87. 

Giva  a  Thought  to  Variable  Spaed,  F.  H. 

Rumble,  Sept.  1951,  97. 

Maters  for  Rafrigarating  Plants,  D.  H. 

Ruark,  April.  1954,  83-8^ 

Salactian  af  Induction  Maters  far  Air 
Canditianing,  Heating  and  Ventilating 
equipment  (Ref.  Sec  ),  G.  Nafe,  June, 
1951  75-84. 

Short'  Canter  Applicatiana  af  V-Balt 
Drives,  F.  H.  Rumble.  June,  1950,  73-74. 
Starters  far  Industrial  Type  A-C  Maters 

(Ref.  Sec.),  G.  W.  Heumann,  April,  1953, 
112-126. 

AUTOMOBILES  AND  BUSES 

Air  Conditioning  the  Autamabila,  M.  Kal- 
fus,  April,  1953.  97-99. 

Autemanila  Air  Canditianing  and  Its  Prob¬ 
lems,  P.  J.  Kent.  Mar.  1954  99-100. 
Locating  Bus  Air  Intake,  G.  M  Hama, 
July.  1952,  77. 


BANNS 

Soo  Conmiorcial  Buildinss 

BEAUTY  SHOPS 
Soo  Commorcial  Buildincs 

BLOWERS 

Soo  Air  Fiow  and  Air  Distribution 
BOiLERS  AND  CHIMNEYS 

Saadad  and  Nan- Sanded  Bailer  Tubas, 

T.  W  Reynolds.  Mar.  1951,  65-66. 

Bailor  Hausa  Instrumentation  and  Bailer 
BRteiancy,  A  H.  Koepf,  Dec  1954,  72-74. 
Bailer  Tub*  Tamparaturas,  F.  D.  Dodge, 

July,  1953,  84. 

Correcting  Bailer  Steaming  Raios,  F.  L. 

Van  Reed.  May,  1953,  82-83. 
BRactivanass  af  FIro  Tub*  Inserts  In  Bail¬ 
ers  and  Furnaces,  E.  M.  Tarnoff,  Dec. 
1951,  83-84. 

Increasing  Barvica  from  Bailers,  T  W 
Reynolds,  Oct  1952,  92-93 
Law  Bailer  Water  Tamnaraturas  Causa 

Flu*  Candensatian,  T.  W  Reynolis,  July, 
1953,  104-106. 

Two  Bailers  May  Raquiro  a  Third  Means 
af  Bqualisalian,  T  W.  Reynolds,  Oct. 
19.50,  81-82. 


BUSES 

Soo  Automobiloa 
CHURCHES 

Air  Canditianing  far  Churcha*.  M.  J.  Wil¬ 
liams,  Dec.  1950,  59-62. 

Auxiliary  Hooting  far  Churches,  H  B.  Wil¬ 
son.  Nov.  1951,  M 

Radiant  Heat  in  a  Madam  Church,  Apr 

1950,  82. 


CGAL  AND  CGAL  BURNING 
Soo  Solid  Fuols 


CGMBUSTIGN 

Cambustian  Analysis  Simpitflad  (Ref 
Sac.),  F.  W.  Hutchinson,  May,  1952,  85-96. 

Misccllanaaus  Naat  Lasses  in  Flu*  Gas 

(Date  Sheet).  Aug  1950,  136. 

SansibI*  Heat  Las*  in  Flue  Gaa— It*  Moan¬ 
ing  (DaU  Sheet),  July,  1950,  118 


CGMMERCIAL  BUILDINGS 
Absorption  Rafrigaratian  far  Air  Condi- 
tianing  ORieas,  A.  A.  Glannlni,  Jan.  1950, 
65-70 

Air  Canditianing  atid  Heating  a  Olass-Bn- 
clasad  Bank  Building,  V.  A.  Bianculll, 
June,  1954,  77-79. 

Air  Canditianing  Design  Canditlans  Cam- 
marcial  Buildings  (DaU  Sheet),  May, 
1951.  ISO;  June,  1951,  134 
Air  Canditianing  Daisign  Date  far  Cam¬ 
marcial  Applications,  N.  N.  Wolpart,  Fab. 
1950  69*71 

Air  CanditiMing  Drug  Steras  (Ref.  Sac.), 

J  H.  Skipper,  Feb.  1952,  94-103. 
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Air  C>ii<Hi*wiiig  Kctoil  Mctm  wHIi  Mf* 
Owtolina  UHito  IR«(.  8«c  ),  C.  M. 
to«L««r  and  J.  C.  Woodaon,  June,  1950, 
7S-M 

Air  CenditiMiiiif  Mie  Aenty  Mmm  (Ref. 

Sec.),  J.  T.  0^)be.  Aoril,  1954  1(M-106. 
CeittrMised  Air  CendHiMiiic  e*ntr*l  «*r  a 

Cliaia  Mere,  E.  T.  rarUh,  June,  1952,  IT- 
Ml. 

Cettfereece  lleeiN  Air  Cewditiewiag,  E.  J, 
Kurek.  Jen.  1952,  HS-M. 

CeeliNf  Water  Eyeteai  far  a  Beak,  F,  O, 
Hernburgcr,  Jan.  1952,  69-71. 

Factery  BaiMiag  Ceweerted  la  Air  Cawdi- 
tiawaa  Ad  Agaa»,  Mar.  1951,  67. 

FatMre  af  Air  Caaditiaaiag  ia  Large 
•aildiage,  J,  W,  Kreutiner,  July,  1954, 
69-70 

NaaMfi  aad  Vaatitaliaa  ia  aa  Air  Caadt- 

Maaad  lliap,  J.  W.  Hammond  and  R.  J, 


Davla,  Jan.  1953,  93-95 

Haatiag  aa  Uaaaaal  Faraiara*  Market,  N 


Rotenberger,  Aug  1950, 

Haatiag  dWa  aad  BaiidiiM 


1950,  94. 

Faraacat,  L.  R. 


FulUr,  Sept.  1953.  75-79 

Maiatare  Caadaaaatiaa  aa  Eaciaaad  Skew 
Wladawa  (Ref.  Sec.),  T.  L.  (ierahun,  Dec. 
19M,  93-94 

MaltiiHe  Maaai  Oaaaratare  Sarva  Laaa- 
dry,  Nov.  1951.  76-77. 

Radwat  Faaal  NaatiM  ia  a  Madera  Offica 

•aiMiag,  D  L  Mllla,  Oct.  1952.  109-111. 

■afrigaratiaa  far  Far  MaraM,  Mar.  1954. 

•taaai  Wadaireaieata  far  Caaiaaercial 
Laaadrlea,  A.  E.  Hunter,  June,  1951,  67- 
70. 

Wiadaw  Pafraatlag  Syataai  far  aa  Aata- 
aiakiia  skawraeai,  w.  H.  Reynolda,  May, 
1952,  91-92. 


DUCTS 

Sa*  Air  Flow  AfMl  Air  Didtribution 

DUST  COLLCCTIND 
Soo  Air  Sanitation  and 
Air  Pollution 

SDUCATION  OF  KNQINEKIIS 

Air  Caaditiaaiag  aad  Hafrigeratian 
Caaraae  ia  Vacatianal  Sckaala,  N.  N, 
Wolpert.  Oct.  1953,  103-104. 

Air  Caaditiaaiag,  aafrigaratiaa  aad  Naat- 
iag  aad  VeatiiMing  Caaraae  ORarad  ky 
CMIagae,  N.  N.  Wolpert,  Aug.  1953,  87-90; 
Sept  195.3,  99-102. 

Haw  Hal  ta  Aeaaira  a  Rafareace  Library, 

T.  W.  Reynolda,  Aug.  1950,  89. 

Flaaibiag  Caaraae  ORarad  ia  Vacaliaaal 

Schaafa,  N.  N.  Wolpert,  Nov.  1953,  94,  130. 

CLECTItIC  NEATINO 

Elaetric  Faaai  Haatiag  far  Haaiaa,  C. 

Frere,  Nov  1951,  73-7^ 

Electric  Raaai  Haatiag  in  Harway,  E. 

BJerkeaeth.  June,  IK5  82-83 

Heating  BaiMiaca  by  Electricity,  W.  F. 

Friend.  May,  1951,  80-83;  June,  1951,  89-91. 
Madalating  and  Laad-LiaiitiM  Caatrale 
far  Elacwic  Haaaa  Haatiag,  ^  F.  Friend, 
Aug.  1953,  92-86. 

EQUIPMENT  SELECTION 
So#  SpocifIcationa  and 
Equipment  Soloction 


CONTNOLS  AND  INSTNUMENTS 

Air  Jata  Central  HaaL  Sept  1954,  136. 
Aaalicatlaaa  af  a  Fartabia  Caatiaaaaa 

Eaiaka  Racardar,  E.  K.  Von  Brand,  June, 
1950,  97-99. 

Bailer  Hama  Inetramaalatiaa  and  Bailer 
ERiciancy,  A  H.  Koepf,  Dec.  1954.  72-74. 
Caatrallaad  Air  Caaditiaaiag  Central  far  a 

Cbaia  Stare,  E.  T.  Fariah,  June,  1952, 
97-99. 

Caaatmetiaa  af  aa  Antamatic  Air  Saaip- 

I95'!  H.  G.  Bourne,  Jr.,  Jan. 

ladiviidiial  AFsrtaianl  Haatiag  Central,  L. 

Johnaon,  Aug.  1951,  81-83. 
laatramaatatian  far  Taatiag  Rafrigaratian 
Fradact^  H  R  Ball,  Aug.  1952,  104-105. 
laetramaata  far  Maaaarlag  Air  Flaia  aad 
•OatariM  Air  (Ref.  Sec.),  K.  J.  Caplan, 
Nov.  IKi.  99-100. 

IdadslatiiM  and  Land-LlaUting  Cantrala 
far  Electric  Hauea  Heating,  wT  F.  Friend, 
Aug.  1963,  92-86 

Relay  Circuita  far  Oparatlng  Oil  Burner 

Cantrala,  W,  G.  Holztwck,  Aug.  1952,  71- 
77, 

Raaai  Tbarmaatata  and  Their  ApFlicatiani 

(Ref.  Sec.),  W,  G.  Holzbock,  May,  1953, 
96-105. 

Small  Air  Flaw  Maeauramaiit,  H.  O. 

Bourne,  Jr,  and  J,  A.  Wuodsrle,  Apr, 

1950,  77-78 

Tbaary  aad  ApiHicaliaa  af  Tbarmacaualaa. 

E.  A.  Murphy,  Feb.  1954,  104-108. 

Ta  lane  ar  Mat  ta  Bane,  L.  Smith,  July, 

1951,  91-84 

CORNOSION 

Sac  Water  and  Water  Treatment 


COURSES  IN  COLLEGES  AND 
VOCATIONAL  SCHOOLS 
See  Education  ef  Engineers 

COURT  DECISIONS 

See  Lecal  Questions  and 

Court  Decisions 

DEGREE-DAYS  AND  DEOREE- 
HOURS 

See  Fuel  and  Power  Estimatins 

DEHUMIDIFICATION 
See  Air  ConditifNiins  and 
Refriseratlen 

DISTRICT  NEATINO 

See  Steam  Heatins 

DOMESTIC  NOT  WATER 
See  Not  Water  Heatins 

DRYINQ 

See  Air  Condltionlns  and 
Refrlseratlon 


FANS 

See  Air  Flow  and  Air  Distribution 


FORCED  HOT  WATER 
See  Hot  Water  Heatins 

FUEL  AND  POWER  ESTIMATING 

Cbarta  far  Camparing  Fual  Caat*  (Data 

Sheet).  Nov.  1951,  128 

Dmraa-Day— A  Fml  Ettimating  Unit  (Ref 
i^.),  C.  Strock,  March,  1954,  102-118. 
ERact  af  High  Daaign  Watar  Tamparaturaa 
an  Saaaaaal  Fum  Canaumptian,  W.  S. 
Harrta,  May.  1954,  111-112. 

Orapbical  Mathad  far  Estimating  Fual 
Caasumptian  far  Haatiag,  G.  P.  Jan- 
kauakaa.  May.  1950,  82-83. 

Rala  af  Climatalagy  in  Air  Canditianiag 
Dasiga,  J.  Everetts,  Jr.,  Mar.  1950, 
Summer  Dagraa-Days,  July,  1954,  74-76. 

FUEL  OIL  AND  OIL  SURNINQ 
See  Oil  and  Oil  Heatins 


FUR  STORAGE 
See  Commerciai  Suildinss 

GARAGES 

Central  in  Bus  Oarages,  Oct.  1951,  99-100. 
Heating  aad  Ventilating  a  Bus  Oarage, 

Feb.  1952,  105-106 

Mealing  aad  Vaalilatim  a  Bus  Oarage  and 

■h^Ir  Shap,  J.  K.  Campbell,  Mar.  1950, 

Tailpina  Exhaust  Systems  far  Oarme  Van- 
tiiatian.  M  Sheinbaum  and  A.  cT  Stern, 
May.  1950,  65-68. 

GAS  AND  GAS  HEATING 

CambusUan  far  Oas  Canvarsiaa  Burners, 

J.  D  Connors,  Oct.  1952  ,  83-87. 

Oas-FIrad  Haatiag  EauipmaaL  N.  N.  Wol¬ 
pert.  Oct.  1952,  88-91. 

Semible  Meat  Lass  in  Flue  Oas — Water  and 

natural  Oas  (Data  SheeU).  May,  1950, 
122;  Mixed  Gases.  June.  1950,  136. 

Sialng  Oas  Fiping  (Data  Sheet),  Nov.  1953, 
150. 

Tyna  af  Oas  and  Heat  Value  af  Oas  af  Oas 
Utilitias  In  Impartant  U.  S.  Cities  (Data 
Sheet),  Sept.  1950,  130. 

HEAT  AND  HEAT  TRANSFER 

Artificial  Lighting  and  its  Ralalian  la  Air 

Canditiaaing  (Ref.  Sec.),  W.  Sturrock, 
Jan.  1953,  101-112. 

Charts  far  Campariag  Fuel  Casts  (Data 
Sheet).  Nov.  1951,  128. 

Candaaeatlan  Caatral  in  Buildings,  C.  E. 

Lund.  Aug.  1952.  80-84. 

Dielribuliaa  af  B^r  Energy  Over  the 
United  Matas,  1.  F.  Hand,  July,  1953,  78- 
75. 

ERact  af  Mlnflaaa  Olycal  aa  Fipa  Frictian 
aad  Meat  Tramfar,  F.  W.  Brtdgers  and 
J.  Brlcker.  July,  1951,  61-64. 

Estimating  Meat  Oain  fram  Lights  (Data 
Sheet)7Nov.  1950,  126. 

HandliaE  Sun  Lands  aa  BuiMiags,  W.  B. 
Foxh^,  April,  1951,  76-80. 


Health  aad  Veatilatiaa  in  an  Air  Caadi- 

tiaaM  Shap,  J.  W.  Hammond  and  R.  J. 
DavU,  Jan.  1953,  93-95. 

Meal  (Kxchangars  in  Animal  Sballer  Van- 
tilatian.  April  1952,  92-94 
Meat  Rxenangars  Reduce  Air  Canditiaaing 
Casts,  A.  HT  Gipson,  May.  1951.  71-73. 

Meat  Oain  Thraugk  Uninsulated  Ducts 
(DaU  SheeU),  Jan.  1952,  132;  Feb.  1952, 
152. 

Maat-Lass  Oraph  far  Spacifyiar  Black  In- 
sulatiaa  Thickness,  Aug.  1954,  81-82. 

Meat  Lass  in  Slab  Fleers,  June.  1953,  89-90. 
Meat  Lass  Tkraugh  Cavity-Wall  Masanry, 

May,  1952.  102-103. 

Meat  Lass  Tkraugh  Flaxiglas,  May,  1953, 
86-87. 

Meal  Lasses  far  Variaus  U-Values  and 

Areas  (Data  SheeU),  Sept.  1951,  136;  Oct. 
1951,  138. 

Heat  Radiating  Area  af  Butt  Weld  Fipa 
Fittings  (Data  Sheet),  July.  1953,  154. 
Meat  RaSactad  and  Canserved  by  Alumi¬ 
num  Faint  Caatings,  G.  M  Babcock  and 
F.  B.  Rethwisch  Mar.  1951,  68-69. 

Meat  Transfer  in  Finned  Tub^  D.  E.  Mack 
and  A.  E  Pitcher.  July.  1950.  75-78 
Meat  Transfer  ta  ar  fram  Watar  by  Free 
Caavectian,  F.  W.  Hutchinson,  Sept.  1954. 
80-81. 

Heat  Traasmissian  af  Lightweight  Aggre¬ 
gate  Cancretas,  W.  B.  ^xhall,  May,^50. 
84-85.  _ 

Meeting  and  Caaliag  hladia  Other  Than 
Watar,  Mar.  1951,  84-86. 

Maw  U  Slake  a  Survey  far  Air  Canditiaa- 
iag  and  Rafrigeratm  Applicatiaas,  J. 
Partington.  Jr..  July,  1951,  65-68. 

Maw  la  Write  a  Camplate  Insulatlaa  SpaeJ- 
Scatiam  M.  F  Allen.  May,  1954.  93-95. 
Muamn  BRiciaacy  and  Camfart  in  Indaar 
Climates,  L.  P.  Herrington,  July,  1960, 
53-60. 

Insulatian  an  Claudlass  Days  at  the  Time 
af  Saislieas  aad  Eauiaaxes,  I.  F.  Hand, 
Feb.  1954.  97-100. 

Law-Caet  Salar  Maatad  Mausa,  M.  Telkes, 
Aug.  1950,  72-74.  ..  „ 

Sliscallaaaaus  Heating  and  CaaUag  Madia 

(DaU  Sheet),  Mar.  1953,  162. 

Piping  Insulaliaa  Frablams  af  Open  Struc¬ 
tural  M^,  1951,  74-75. 

ReSactiva-Typa  Pipe  Insulatian  Testad  at 
Mavy  SUtUa,  Oct.  1951,  101-102. 

Satar  Energy  Received  an  a  HariMnUI 
Surface  (uaU  Sheet).  April,  1954,  164. 
Salar  Furnace,  Aug.  1954,  80. 

SaUr  Meat  Callactars  Used  with  Meat 
Pumps,  April,  1954  .  96-98. 

Salar  Radiatian  in  Caal  and  CaM  Manths 
(DaU  Sheet),  Aug.  1952,  146. 

Salar  Radiatian  ia  Warm  aad  Mat  Manths 
(DaU  Sheet),  Sept.  1952.  158. 

Space  Heating  with  Salar  Energy,  Sept. 

1  kH.QQ 

Tkeraial  Characteristics  af  Ceramic 

Mausas,  W.  E.  Long.  Sept.  1952,  77-80. 

Thermal  Characteristics  af  Sails  ter 
Orauad  Caii  Design,  W.  Parkerson,  Oct. 
1951  83-86. 

Ultra-'Safa  Meat  Lass  Calculatians  Increase 
Casts  and  Malt  Building,  R.  L.  Stinard. 
Dec.  1952,  83-84. 

Whafs  Maw  That’s  Unusual,  T.  W.  Rey¬ 
nolda.  Jan.  1953  ,  96-98. 

Wiadaw  Dafrasting  System  far  an  Aute- 

mahile  Skawraam,  W.  H.  Reynolds,  May, 
1952,  81-82. 

HEAT  GAINS 


HEAT  LOSS 

Srr  Heat  and  Heat  Transfer 
HEATING  BY,  ATOMIC  ENERGY 

Haatiag  by  Atamic  Energy,  G.  M.  Harbert, 
Mar  1952,  74-76 

Large  Scale  Heating  with  Atamic  Energy, 

R.  T.  Jaske,  Nov.  1954,  77-81. 

HIGH  TEMPERATURE 
HOT  WATER 
Saa  Hot  Watar  Heating 

HOSPITALS  AND 
INSTITUTIONS 

Calculating  the  Damestic  Lead  af  Hat  Wa¬ 
ter  ter  Maspitals,  J.  C.  Church,  Oct.  1952. 
97-99. 

Caastrucliag  the  Steam  Service  la  Haary 
Fard  MasMtel.  W.  D.  McCully,  Oct  1951, 
80-82. 

Heating  and  Ventilating  Frisane  (Ref. 

Sec  ),  W  R.  Rinehart.  June,  1953,  98-108. 
Oxygen  Piping  Systems  far  Maspitals, 

ifept.  1954,  lS-19. 

HOT  WATER  HEATING 

Calculating  the  Damestic  Lead  af  Mat  Wa¬ 
tar  ter  Maspitals,  J.  C.  Church.  Oct.  1952. 
97-99. 
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DECEMtUL  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


computing  tiM  M«t  Water  DamaiMl,  H.  S. 

Molk.  July.  1952,  70-71. 

Damattic  Nat  Water  Syataais,  T.  W.  Rey¬ 
nolds.  Oct.  1951,  73-77;  Nov.  1951.  79-83. 
■ffact  af  High  Design  Water  Temparatares 
an  Seasanal  Fim  Cansamptian,  W.  S. 
Harris  May.  1954.  111-112. 

■rrars  Often  Made  in  Farced  Nat  Water 
Heating  Systems,  T.  W.  Reynolds,  Nov. 
1950,  83-88;  Dec.  1950.  70-75. 

Cenaratar  Naak  •  Up  Sapplias  Large 
Amaants  af  Hat  Water,  If  B.  Wilson. 
Aug.  1951.  75-76 

Heat  Famp  Damestk  Water  Heater,  G.  G. 

Freyder.  July.  1951,  77-80 

Heat  Transfer  te  or  from  Water  by  Free 
Canvectian,  F.  W  Hutchinson,  Sept.  1954, 
80-81. 

Nigh  Temperalare  Water  System  (Ref. 

Sm.).  T.  W.  Reynolds.  Sept.  1951.  85-96. 
Operating  Ferfarmance  af  a  Heat  Famp 

Water  Heater,  E.  B.  Penrod.  July,  1952, 
63-69. 

Sarvlca  Hat  Water  Fiping  with  Water  Sap- 
ply  at  Two  Temperatures  (Detail  Sheet), 
April.  1953.  8. 

Service  Hat  Water  Fiping  (DeUil  Sheet). 
Sept.  1954.  110 

ShaaM  a  Hat  Water  Service  Tank  be  In¬ 
stalled  Upside  Dawn?,  T.  W.  Reynolds, 

Feb  1952.  80-82. 

Sizing  Expansian  Tanks  far  Hat  Water 
Heating  Systems,  G.  P.  Jankauskas,  Feb. 
1950 

Sizing  Hat  Water  Expansian  Tanks;  Fipe 
Renuired  far  Radiant  Neat  Calls  (Data 
Sheet).  May.  1952.  148. 

Steam  and  Hat  Water  Heating  far  Haases 

(Ref.  Sec  ),  Part  1,  W.  S.  Harris  and  R.  H. 
Weigel.  Sept.  1950,  67-82;  Part  2.  Oct. 
1950,  87-102. 


HOTELS 

Srr  Apartmonts  and  Hotels 

HUMAN  COMFOrr 
Saa  Air  Conditionins  and 
Rafrisaration 


INDUSTRIAL  PLANTS 

Air  Canditianing  and  Rafrigeratian  far 
Candy  Manufacturing  (Ref.  Sec.),  J.  E. 
Salmon.  July,  1954  ,  82-90. 

Air  Canditianing  Design  Canditians  —  In¬ 
dustrial  Plants  (Data  Sheets),  Dec.  1950, 
126;  Jan.  1951.  130;  Feb.  1951,  158;  Mar. 
1951,  122;  April.  1951,  140. 

Air  Canditianing  Design  Data  far  Feed 
Industries,  N.  N.  Wolpert,  Sept.  1951, 
83-84 

Air  Canditianing  Design  Data  far  Feed 
Industries  (Data  Sheet),  April,  1953,  178 
Air  Canditianing  in  the  Froductian  af 
Fharmaceuticai  Products,  A.  E.  Tiesler, 
Mar.  1950,  63-66. 

Canditianinc  Wheat  far  Storage  on  the 

Farm,  V.  Marvin.  Jan.  1954  ,  86. 

Cantrallad  Conditions  Featured  in  ReSn- 
ery  Shop,  Feb.  1950.  74 
Coming  an  Egg  Qrading  Plant,  July  1951, 
69-71. 

Coaling  and  Film  Drying  System  far  a  De¬ 
veloping  Machine,  J.  E.  Schechter  and 
G.  Marcus,  Sept.  1951.  72-73. 

Design  Criteria  far  Industrial  Heating  and 
Ventilation,  M.  A.  O'Neill,  June,  1954, 
80-82 

Design  af  Hay  Drying  Systems,  Part  1, 

V.  H  Baker  and  U.  P  Earp,  March,  1953, 
77-81,  Part  2.  April,  1953.  100-102. 

Drug  Maker  RuiMs  far  the  Future,  Sept. 
1951.  76-77. 

Heating  a  Lacamative  Repair  Shop,  Mar. 
1950.  77-78. 

Heating  a  Sheet  and  Plate  Mill,  Mar.  1951, 
77-78. 

Heating  and  Ventilating  an  Electric  Qen- 

erating  Station,  L.  L.  Garey,  April,  1950, 
69-72 

Industrial  Heat  Exposures  —  Evaluation 
and  Central  (Ref.  Sec.).  G.  F.  Haines, 
Jr.  and  T  Hatch.  Nov.  1952,  94-104. 
Industrial  Plant  Served  by  lOARLTan  Air 
Canditianing  System,  W.  G.  Moses,  May, 
1954.  83-87. 

Metal  Processing  at  Subzera  Tempera¬ 
tures,  G.  B.  Olson  and  H.  T.  Gregg,  Jr., 
April.  1952,  83-87. 

Miami  Valley  Laharatary  far  the  Procter 
and  OamMe  Company,  Nov.  1953,  63-65. 
PlumbiiM  Fixtures  far  Industrial  Plants 

(Ref.  ^c  ),  W.  C.  Knight.  Feb.  1953,  100- 
109. 

Rocirculatian  af  Cleaned  Air  from  Cast 
Iran  Machining,  R  H.  Avery,  Oct.  1951, 
69-72. 

Rafrigeratian  Impravas  Outeut  in  Carban- 
atod  Ravaraga  Plants,  B.  R.  Buchhauser, 

Nov.  1951,  68-72. 

Rosistanca  af  Crains  and  Seeds  to  Air 
Flow,  Jan.  1954.  87-88 

Selectian,  Oparatlan  and  Maintenance  of 
Industrial  Coaling  EauipmanL  H.  E. 

Degler,  Sept.  1951,  65-71. 


Standard  Direct-Fired  Units  Used  far  Tex¬ 
tile  Drying  Process,  R  Mizener,  Nov. 
1951,  84-85. 

Temperature  Central  in  Oreenbauses,  N.  J 
Janiase,  Sept.  1953  .  80-83. 

Unusual  Rewigeratian  System  far  Law 
Temperature  Test  Chambers,  W.  A.  Bing¬ 
ham,  Jr..  Dec.  1951,  69-73. 

Water  and  Plumbing  Systems  far  a  Mod¬ 
ern  Industrial  PlanL  Wrt  1,  J.  E  York. 
Mar.  1952,  67-73. 


INSTRUMENTS 

See  Controls  and  Instruments 


INSULATION 

Soa  Heat  and  Heat  Transfer 


LABORATORIES 

Air  Canditianing  a  Laboratory- Health  Cen¬ 
ter,  W.  G.  Moses.  Nov.  1953,  67-68. 

Air  Canditianing  Rodent  Quarters,  J.  M. 

Ruddy.  Mar.  1952.  95. 

Calcuiatian  of  Laboratory  Coaling  Leads, 
C.  P.  Stolberg,  June.  1950.  69-72. 

Heat  exchangers  in  Animal  Shelter  Ven- 
tilauan,  April,  1952,  92-94. 

Jet  Labaratery  Nears  Campletian,  Jan 
1950,  95. 

Labaratorlas  far  Handling  Radioactive  Ma¬ 
terials,  W.  B.  Harris.  Nov.  1953.  74-78. 
Mater  Truck  Engineering  and  Labaratery 
RuiMing.  Nov.  1953.  69-^1 
Oder  Central  Allows  Recirculation  and 
Reduces  Laboratory  Air  Reauirements, 
J.  E.  Lelnlnger.  Nov  1953.  72-73. 
Ventilation  and  Air  Canditianing  far  La¬ 
boratories  (Ref.  Sec  ),  J.  E.  York,  Nov. 
1953,  80-86. 


LAUNDRIES 

So*  Commercial  Buildinss 

LEGAL  QUESTIONS  AND 
COURT  DECISIONS 
Court  Dacisians  af  Interest  to  Heating 

Contractors,  L.  T.  Parker,  April,  1958, 
110-113. 

Court  Dacisians  af  Interest  to  the  Heating 
Industry,  L.  T.  Parker,  Mar.  1950,  79-82. 
Higher  Court  Dacisians  Regarding  Cam- 
Mitive  Acts  af  Ex-Emplayeas,  L.  T.  Par¬ 
ker,  Oct.  1954,  93-94. 

Haw  Higher  Courts  Have  Ruled,  L.  T  Par¬ 
ker,  Aug.  1953  ,  92-94,  Jan.  1954.  75-77. 
Important  Higher  Court  Rulings,  L.  T. 

Parker.  Sept.  1952,  107-110 
Legal  Riddles  and  Their  Answers,  L.  T. 

Arker.  Oct.  1953.  107-110. 

Outstanding  Court  Decisions,  L.  T.  Parker, 
July,  1952?  91-93. 

Outstanding  Lawsuits,  L.  T.  Parker,  July, 
1951,  87-90. 

Recant  Higher  Court  Dacisians,  L.  T.  Par¬ 
ker,  April  1950,  93-95. 

Review  af  Court  Decisions,  L.  T.  Parker, 
April,  1951,  99-101. 

Review  af  Legal  Decisions,  L.  T.  Parker, 
Jan.  1951,  88-91. 

Review  af  Outstanding  Law  guits,  L.  T. 

Parker,  May.  1954,  97-100 

MOTORS 

So*  Auxiliary  Equipment 

OFFICE  BUILDINGS 
Saa  Commercial  Bulldinsa 

OIL  AND  OIL  HEATING 

Continuous  vs.  Intermittent  Oil  aurner 

Opa^ian,  T.  W.  Reynolds,  June,  1952, 
89-90. 

Factors  Affecting  the  Efficient  Rurning  af 

Oil  (Ref  Sec  ).  R.  W.  Olsen  and  C.  M. 
oteLaer,  Sept.  1952,  88-102. 

Piping  far  Fuel  Oil  Rurners  (Detail 
Sheets),  May,  1954,  108;  June,  1954,  118. 
Piping  far  Fuel  Oil  Tanks  and  Fuel  Oil 

Rurners  (Ref.  Sec.),  E.  F.  Opperman, 
Feb.  1950,  75-85. 

Pumps  far  Handling  Fuel  Oil,  E.  F.  Opper¬ 
man,  Mar.  1950,  60-62. 

Relay  Circuits  far  Operating  Oil  Rurnar 

Centrals,  W.  G.  Imlzlsock,  Aug.  1952, 
71-77 

Storage  Tanks  far  Fuel-Oil-Rurning  In- 

stalwtians  (Ref  Sec.),  E.  F.  Opperman, 
Jan.  1950,  83-94. 

PANEL  HEATING 
Sffo  Radiant  Haatins  and 

Snow  Maltins 

PIPING  AND  PLUMBING 
Allowable  Spaces  for  Pipes,  G.  Jankaus¬ 
kas,  April.  1951,  102-103 


American  Standard  Orapbical  Symbols— 
Heating,  Ventilating  and  Air  Condition¬ 
ing  (Data  Sheets),  Jan.  1950,  94;  Pipe 
Fittings.  Mar.  1950,  82;  Plumbing,  April, 
1950,  134:  Vales.  Feb  1950,  86. 

Analysis  af  Data  an  Flaw  af  Steam  in 
Pipes  (Ref.  Sec.)  R.  H.  Page  and  S. 
Konzo,  Aug.  1951,  85-104. 

Rending  and  Calling  Tubas  of  Nickel  and 
High-Nickel  Allay,  Sept  1951.  78-80 
Rridge  Supports  Steam  Pipe  Lina,  M.  J. 

Hannah.  Dec.  1953,  88-90. 

Cathodic  Pratactian  Against  Carrasian  af 
Haatiim  and  Plumbing  SguipmanL  ( Ref. 
Sec.)  T  W.  Reynolds.  Mar.  1952,  83-94. 
Claaranca  Ratwean  Screwed  Pipe  Fittings, 
(DaU  Sheet).  Oct.  1952.  156. 
Cannactians  far  Unit  Heaters,  (Detail 
Sheet)  Nov.  1954.  100. 

Carrasian  in  Closed  CirculatiM  Water  ^s- 
tems,  S.  Sussman  and  J.  B.  Fullman,  Oct. 
1953.  77-82. 

Details  af  Fire  Standpipe  Riser  (Detail 

Sheet),  Oct.  1954.  106. 


Dimensions  af  Screwed  Cast  Iran  Fittings 

(Data  Sheet),  Sept.  1953,  Opp.  Pg  158 

Effect  af  Ethylona  Olycal  an  Plpo  Frictlan 
and  Heat  transfer,  F.  W.  Brldgers  and 

J.  Bricker.  July.  1951.  P.  61-64. 

Estimating  Length  af  Pipe  with  Malleabla 
Fittings  (Data  Sheet).  Aug.  1953.  158. 
Estimating  Water  Discharge,  J.  D.  Con¬ 
stance.  Feb.  1950  ,  89-90. 

Flaw  af  Viscous  Fluids  SimpliSed,  Aug. 
1951,  68-70 

Freezing  af  Water  in  Pipes  and  Vessels, 

(Ref.  Sec.)  R  S.  Dill.  Oct.  1953,  96-101 

Olassary  af  Terms  Used  In  Plumbing. 

(Data  Sheet),  Oct  1950,  142 

Heat  Radiating  Area  of  Rutt  Weld  Pipe 

FiMingk  (Data  Sheet),  July,  1953,  154. 
Industrial  QIass  Piping,  (Rec.  Sec.)  E.  B. 

Shand,  Nov.  1950  ,  67-82. 

Joining  Capper  Tuba  and  SaMerad  Fit¬ 
tings,  D  I,.  MilU,  Dec.  1952,  105-106. 
Lavatory  Connections  (DeUll  Sheet),  Aug 
1953,  iT 

Limitations  af  the  Safety  Leap,  T,  W, 

Reynolds,  Sept.  1954,  82-8S. 

Lubricated  Plug  Valves,  H.  A.  Alorfer, 

Dec.  1954,  fS-l'fl. 

Methods  af  Supporting  Pipe,  J.  E.  York, 
May,  1950.  56-60;  June,  1950,  92-94;  July, 

1950.  70-82;  Aug  1950,  90-93;  Sept.  1950, 
91-92;  Oct.  1950.  83-86;  Nov.  1950,  89-91; 
Dec.  1050,  81-82;  Jan.  1951,  68-70;  Feb. 

1951,  116-118. 

Nickel  and  Nigh-Nickel  Allays  Pipe  and 

Tubas  (DaU  Sheet),  Dec.  195r  132. 

Origin  af  Naisa  in  Cappar  Pipa,  T,  W.  Rey¬ 
nolds.  Aug.  1952,  78-7^9 
Oxygen  Piping  Systems  far  Hospitals, 

Sept.  1954,  75^9. 

Pipe  Required  far  Radiant  Heat  Ceils,  R 

k  Demarest,  Jr.,  Dec.  1951.  101. 

Pipes  Through  Watarpraafed  Floors  (De¬ 
tail  Sheet),  Aug.  19.^,  106 
Piping  Cannactians  far  House  Tanks  (De¬ 
tail  Sheet),  Nov.  1953.  8. 

Piping  far  Flaal-Tharmastatic  and  Ther- 
maslatic  Traps,  (DeUll  Sheet),  Oct.  1953, 
8 

Piping  far  Fuel  Oil  Rurners  (Detail 
Sheets),  May  13,  )954.  108;  June,  1954,  118. 
Piping  far  Fuel  Oil  Tanks  and  Fuel  Oil 

Rurners  (Ref.  Sec.),  E.  F.  Opperman, 
Feb.  1950.  75-85 


Piping  far  Heating  Calls,  (Detail  Sheet), 
Dec.  1953,  8. 

Piping  far  Naating  Calls  in  Open  Circuit 
Gravity  or  Vacuum  Systems  (DeUil 
Sheet).  Feb  1954  .  94 

Piping  far  Wall  Hung  Urinals,  ( DeUil 
Sheet),  Jan  1954.  72 

Piping  Insulation  Prablams  af  Open  Struc¬ 
tures,  May,  1951.74-7.5 
Piping  Reauirements  far  Automatic  Sprin- 
Klar  Systems,  (Ref.  Sec.),  Aug.  1050^,  77- 
Mil 

PlumbiM  Fixtures  far  Industrial  Plants 

(Ref.  5lec.)  W.  C.  Knight,  Feb.  1953,  100- 
109. 


Painters  an  Centrifugal  Pump  Salactian, 
(Data  Sheet).  March,  1952,  146. 

Procedure  in  Preparing  Plumbing  Draw¬ 
ings,  (Data  Sheet).  Oct  1954,  1(18 
Pratocting  tba  Trap  Saal,  H  E.  Goss, 
Jan.  1954.  71-72 

Pumps  far  Handling  Fuel  OH,  E.  F.  Opper¬ 
man.  Mar  1950  .  6()-62 
Reflactive-Type  Pipa  Insulation  Tested  at 
Navy  Station,  Oct  1951.  101-102. 
Refrigerant  Piping  far  Air  Conditioning 
SystMs  (Ref.  Sec.)  S.  C  Deitrlck,  Mar. 
1953.  96-110. 

Rafrigeratian  Removes  Moisture  from 

Compressed  Air  Linos,  J.  Partington,  Jr., 
Oct.  1950,  69-72 

Right  Size  far  Relief  Vatvas  and  Law 
Water  Cut-Offs,  T.  W.  Reynolds,  Nov. 
1953  .  87. 

Self-Sipbanage  af  Plumbing  Fixture  TrapM, 

Oct.  1952.  102-106 

Sarvlca  Nat  Water  Pipins  (DeUil  SheeU), 
Feb.  1953,  8;  Sept.  1954.  110. 

Service  Hot  Water  Pi^ng  with  Water  Sup¬ 
ply  al  Two  Temperatures  (DeUII  Sheet), 
April.  1953,  8. 
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SiMIMM  MMl  MUMCk  (Dc- 

Uil  Sheet).  S«pt  m3.  S 
SiBiNg  Om  Pipimt  (Data  Sheet),  Nov.  1*53. 
150. 

StawSarS  Caat  Iran  P\p»  SHtlng  Allaw* 
anaeSf  R.  Irmiter,  Jan.  1951.  (6-67. 
StaiaSarS  MalleaMe  Iran  Riga  SHting  Al- 

lawanaaa,  R  Irmiter,  May.  1950.  51-64. 
StanSaipa  Rlaar  Sapparta,  (DeUU  Sheet), 
July,  1954,  108. 

Stona^pat  far  PigMing  Riraa  In  Mnlti- 
Sf^p  ■nlMinga,  (Ref.  Sec.)  M.  Freund, 
May,  1950,  M-lo. 

Sfill  ASawt  Relief  Valvaa,  T,  W. 

Reynold*,  May,  1954.  9« 

Snmp  Rnmp  Intlallalian,  (Detail  Sheet), 
April,  1954.  106 

ThratMing  Sffaeft  af  Oaia  va.  Olak* 
Valve*.  T.  W.  Reynold*,  Feb.  1950,  72-73 
Valve  Flaw  Caafficient.  R.  A.  R^>ckwell. 
Aug.  1954,  76-79 

Water  and  FInniMng  SyalenM  far  a  Mad¬ 
am  Indnetrial  Flant,  J.  E  York.  Park  1, 
Mar.  1952,  67-73;  April.  1952,  104-108. 
Water  Mammar  In  Pipe  Lina*  (Ref  Sec  ), 
T  W  Reynold*,  July.  1952  83-90 
WaMing  Fl^  and  Taka*  af  Nfctcal  and 
NigH-Miclial  Allay,  Aug.  1951,  77-80. 
Watding  Stainla**  Skwl  Ape,  A.  J.  Ely,  Jr.. 
Feb  1950,  63-67;  Mar.  1950,  70-72. 


PLUMBINQ 

Skk  Plpins  and  Plumbins 


PBItONS 

Skk  Hospitals  and  Institutions 


PUINPS 

So#  Watar  and  Watar  Traatmant 


RADIANT  HCATINO  AND 
SNOW  MCLTIND 
Aaanmad  Panel  Watar  Taniparatnr*,  W.  P. 

Chapman  Oct.  1953,  83-86. 

Bakavalr  af  Radiant  Naatad  Nardwaad 

Plaar*,  J.  S.  Mathewaon,  Sept.  1950,  63- 
66 

Call  Prafakriaatlan  CnI*  Radiant  Naaling 
ea*t*.  W.  H.  Foxhall,  Feb.  1952,  90-92. 
Oa*lgn  Canditlan*  far  Snaw  Malting,  w. 

P  Chapman.  Nov.  1952,  88-91 
Design  af  a  Radiant-Acanatic  Calling,  W. 

P.  Chapman.  Mar.  1950,  67-69. 

Design  af  Snaw  Malting  Systam*  (Ref. 

Sec.)  W.  P.  Chapman,  April,  1952,  96-102 
llaatrically  Naatad  Higkwav  Snaw  Malt¬ 
ing  System,  Jan.  1951,  64-4B. 

Flaars  m  Trip  Over,  F.  w.  Nntekinsan, 
June.  1952,  91-92 

Farced  Warm  Air  Used  in  Radiant  Tile 

Flaar  Panel,  Apr.  12.  1950.  91-92. 

Nesting  and  CaMing  with  Air  in  a  Radiant 
Tile  Flaar,  L.  B.  Nye,  Jr.,  July,  1951,  72- 

Ntshal  and  Nigk-Nickal  Allay  Pipe  and 
Taka*  (DsU  Sheet),  Dec.  1951.  132. 

Pipe  Ragulrad  far  Radiant  Neat  Calls,  R. 

K.  Demarest,  Jr.  Dec  1951,  101. 
Plttsknrak  Malts  Racard  Snawfall,  Feb. 

1951,  83. 

Radiant  Qlass  Naating  Panels,  P  R. 

Achenbsch,  Jan.  1953.  88-91. 

Radiant  Neat  in  a  Madam  Cknrcli,  April, 
1950,  82 

Radiant  Naatad  Nardwaad  Flaars,  J.  S 

Mathewson,  Jan.  1952,  72-73. 

Radiant  Naating  far  Sckaalt,  W.  P.  Chap¬ 
man,  Aug.  1950,  75-76. 

Radiant  Naallng_wllb  Warm  Alr-A  Split- 
System,  E  D  Thatcher.  July,  1954,  93-97. 
Radiant  Panel  Naating  in  a  Madam  DRIce 
Rnilding.  D  L.  Mills,  Oct.  1952,  108-111. 
Siaing  Nat  Water  Bapansian  Tanks;  Pip* 
Rannirad  far  Radiant  Neat  Calls  (Data 
Sheet).  May.  1952,  148. 

Snaw  Malting  System  Design  far  a  Skip- 
||4ng  Canter,  J.  E.  Ziegler,  May,  1952  ,  83- 

Snaw  Malting  System  Practice  and  Design, 

J.  L.  McKinley,  Aug.  1952,  85-86. 

Surface  and  Water  Tamparatnras  far  Radi¬ 
ant  Naating  Systems,  L  J.  LaTart.  N.  W. 

Smith  and  D  L,.  MilU,  Feb.  1954,  101-103. 

Takniar  Design  Pracadnra  far  Radiant 
Panel  Naating  (Ref.  Sec  ),  W.  P.  Chap¬ 
man.  Jan.  1951,  71-82 

Tkaary  vs.  Practice  in  Radiant  Naating, 

Part  1.  T.  N.  Adlam.  April,  1952,  88-91, 
Part  2.  May.  1952,  97-101;  Part  3,  June. 

1952,  111-114;  Part  4.  July.  1952,  78-82; 
Part  5.  Aug  1952,  99-103;  Part  6,  Sept. 
1952.  111-113. 

Warm  Air  Farced  Tkrangk  Cellular  Steal 
Flaar*  in  Bakikitian  Name,  J.  S,  Bobbio, 
Jan.  1951,  55-57. 


RKFRIOCRATION 
•dr  Air  CofiAltloNliis  and 
RaffrlsaratlDn 


RKSIDKNCCS 

Air  Canditianing  far  Residences  Designed 
far  Law  Cast,  J.  F.  Sandfort,  July,  1953, 
76-79. 

DaaignisB  tfca  Naating  Systam  far  tka  De- 
vdapmant-Typa  Nausa,  r  G.  Jalonack. 

Mar.  1950,  51-53 

Blactric  Panel  Naating  far  Names,  C. 
Frere,  Nov.  19.51.  73-75. 

Bvaparativa  CaaUng  af  a  Residential  Raaf, 

R.  A.  Bacon  and  W.  E.  Long,  Nov.  1952, 
79-82. 

Nest  Pump  Moves  Forward  Advanaansent 
in  Program,  P  F.  O'Neill,  Mar.  1954. 
122-123. 

Neat  Pump  Moves  Forward — Discussion  an 
Residential  Neat  Pump  Development, 
C.  D.  Graham  Mar.  1954,  123. 

Neat  Pump  Moves  Forward— Parfarmanc* 
af  an  Barth  Source  Neat  Pump,  M.  Baker, 
Mar.  1954,  121-122 

Neat  Pump  Moves  Forward — The  Residen¬ 
tial  N*M  Pump,  J.  L.  Ditzler  and  F.  R. 
Benedict.  Mar.  1954.  119-121. 

Nesting  a  Five-Bane  Nans*,  July,  1952,  72- 
73. 

New  Applicatian  Tecbni*|u*s  Improve  Ras- 
idenftal  Air  Canditianing,  E.  P.  Palma- 
Uer,  Jan.  1954,  67-70. 

Praklams  in  ResMantial  Air  Canditianing, 

W,  R  Yeary,  Aug.  1953,  77-81. 

Steam  and  Not  Watar  Nesting  far  Nauses 

(Ref.  Sm.),  Part  1,  W.  S.  Harris  and  R.  H. 
Weigel.  Sept.  1950,  67-82;  Part  2,  Oct.  1950, 
87-102. 

Yaar-Raund  Air  Canditianing  (Ref.  Sec  ), 
W.  R.  Yeary,  June.  1954.  88-102. 
Yaar-Raund  Air  Canditianing  far  Rasi- 

dances  (Ref.  Sec  ),  G  R.  Machter  and 
C.  M.  Gerhart.  May.  1951,  87-102. 


SCHOOLS 

Canvectian  Naating  far  Schaals,  E.  A. 

Cline.  Sept.  1950,1(3-85. 

Designing  far  Natural  Ventilation  in  Class- 
roams,  Jan.  1953.  99-100. 

Fundamentals  af  Sckaalmam  Naating  and 
Ventilating,  H.  Wright,  Feb.  1951.  87-89. 
Neat  Pumps  Sarva  narMa  Sckaals,  Dec. 
1953,  99-100. 

Heating  and  Ventilating  Sekaal  Buildings, 

July.  1950,  49 

Naating  and  Ventilating  Sckaals  with 
Unit  Vantilatars,  A.  J.  Nesbitt,  Oct.  1950, 
79-80. 

Naating  tka  Small  Rural  Sebaal,  E.  M.  Tar- 
nofT,  Sept.  1951,  81-82. 

Haw  ta  Kaap  a  Sekaal  Fleer  Warm,  W. 

Potter,  Oct.  1954  .  83-84. 

Laws  and  Regulation*  Cantrailing  Sekaal 
Naating  and  Ventilating,  N.  N.  Wolpert, 
Mar.  1951,  70-73;  Apr.  1951,  105-107;  May, 
1951,  103-106;  June.  1951,  96-99. 

New  Design  Method  far  Sekaal  Systems 
Cuts  Casts,  L.  R.  Fuller.  Dec.  1953.  77-80. 
Radiant  Naating  far  Sckaals,  W.  P.  Chap¬ 
man,  Aug.  195(1.  75-76. 

Wall  to  Wall  Canvectar  Radiation  far 
Sekaai  Buildings,  D.  F.  Bennett.  Nov. 
1950,  62-63. 

Warm  Air  Heating  and  Ventilating  far 
Sekaal  Buildings,  H.  Pietsch,  July,  1950, 
50-52. 

Warm  Air  Nesting  far  Sckaals,  F.  W.  Os- 

horn,  Dec.  1950,  67-69. 


SERVICK  HOT  WATER 
Ebc  Hot  Watsr  Hsatlng; 


Bnuipment  Selectian  Forms — Part  1.  J.  W. 
Habjan,  Sept.  1954,  95-97;  Part  2,  Oct. 
1954,  90-92 

Now  la  Writ*  a  Camplat*  Insulation  Spaci- 
Scatian,  M.  F.  Allen,  May,  1954.  93-95. 

If  I  Were  an  Advertising  Man,  H.  Terry, 

Dec.  1950  ,  7t 

Powder  Actuated  Tools  Cut  Casts,  T.  W. 

Reynolds.  >^ril.  1951,  93-95 

Whars  New  That's  Unusual,  T.  W  Rey¬ 
nolds.  Nov.  1952  ,  83-87;  Dec.  1952,  100-104; 
Feb.  1953,  111-112. 

STARTERS,  MOTOR 
Sss  Auxiliary  Equipment 


STEAM  HEATIHG 

Analysis  af  Data  an  Flaw  af  Steam  in 

Pipes  (Ref.  Sec.),  R.  H.  Page  and  S. 
Konzo,  Aug.  1951.  85-104. 

Balancing  Siieam  Demands  far  Heating, 
Process  and  Power  with  Steam  Turbines 

(Ref.  Sec.),  M.  D.  Church.  Dec.  1953. 
92-98. 

Bridga  Supnarts  Staam  Pip*  Line,  M.  J. 

Hannah,  Dec.  1953,  88-90. 

CannecUans  far  Unit  Heaters  (DeUil 
Sheet),  Nov.  1954,  100. 

Construct  the  Building  Around  the  Baiiers, 

T.  W.  Reynold*.  Dec.  1951,  74-76. 

Constructing  the  Steam  Service  t*  Henry 

Ford  Nas^tal,  W.  D.  McCully,  Oct.  1951, 
80-82. 

Designing  the  Flask  Tank,  T.  W  Reynolds. 
Apr.  19M.  74-76. 

Flaadad  Coils  an  Closed  Heating  Systems, 

T.  W.  Reyrolds,  June,  1954,  103-105 

Heating  and  Ventilating  Sckaals  with  Unit 
Ventnatars,  A.  J.  Nesbitt.  Oct.  1950.  79-80 
Limitations  af  the  Safety  Loop,  T.  W.  Rey¬ 
nolds.  Sept.  1954  ,  82-86. 

Multiple  Steam  Oeneratars  Serve  Laundry, 
Nov.  1951,  76-77. 

Piping  far  Flaat-Tbermastatic  and  Ther¬ 
mostatic  Traps  (Detail  Sheet),  Oct.  1953. 
8. 

Reducing  Customers’  Steam  Demand,  C.  B. 

Sprenger.  Aug.  1953,  107. 

Rediwing  Return  Lin*  Carrasian  by  New 
Makeup  Treatment,  F.  N.  Kemmer  and 
N.  C.  Stratton.  Nov.  1952,  105-107. 

Right  Sis*  fer  Relief  Valves  and  Law  Wa¬ 
ter  Cut-Offs,  T.  W.  Reynolds.  Nov.  1953. 
87. 

Selection  af  Unit  Heaters  (Data  Sheet), 
July.  1951,  126. 

Spat  Heating  with  Unit  Neater*  (Data 
Sheet).  Nov.  1952.  152 
SUam  and  Nat  Water  Naating  far  House* 

(Ref  Sec  ),  Part  1.  W.  S.  Harris  and  R.  H 
Weigel,  Sept.  1950,  67-82;  Part  2,  Oct. 
1950,  87-102. 

Steam  Rasuirement*  far  Commercial 

Laundries,  A.  E.  Hunter,  June,  1951, 
67-70. 

Steam  Unit  Heaters  (Detail  Sheet),  May. 

1953.  8. 

Superheated  vs.  Saturated  Steam,  T.  W. 

Reynolds,  June.  1953,  84-86. 

Threttling  BRects  of  Date  vs.  Olak* 
Valves,  T.  W.  Reynolds.  Feb.  1950,  72-73. 
Value  of  the  Reversed  Return  in  Vanar 
and  Vacuum  Systems,  T.  W.  ReynoldH. 
April.  1952,  103,  144. 

STORES 

Sss  Commsreial  Buildinss 

TELEVISION  STUDIOS 

Sss  Thsatsrs 


SHIRS 

Air  Canditianing  Aboard  Skips,  F.  B.  Kin- 
ley  and  J.  Scott.  May,  1954,  88-92. 
Ventilation  far  Skip  Construction  and  Re¬ 
pair,  G.  S.  Reichenbach,  Jr.,  Jan.  1954, 

SNOW  MELTING 
Sss  Rsdisfit  Nsatins  end 
Snow  Msitins 

SOLAR  HEAT 

Sss  Hsat  and  Hsat  Transfsr 

SOLID  FUELS 

Automation  far  Dust-Free  Coal  Process¬ 
ing,  Dec.  1954,  89-91. 

Now  Automatic  Anthracite  Rguipment, 

N.  C.  Curtin.  Aug  1954,  65-68 

Tailoring  an  Antbraclt*  Bailor  ta  an  Over¬ 
feed  Rk*  Stoker,  H.  F.  Eastwood,  Feb. 
1951,  84-88. 

SRECIFICATIONS  AND 
EQUIPMENT  SELECTION 
Architact-Bnginaer  Relations  Can  Improve 
engineering  Design,  H.  W.  Terry,  June. 
1950,  90-91. 


THEATERS 

Air  Canditianing  and  Ventilating  the  Thea¬ 
ter  Prejectien  Roam,  J.  J.  Seflng,  May, 
1950,  51-56. 

Air  Canditiening  Design  fer  a  Caler  Tele¬ 
vision  Studkh  C.  L.  Kingejuist,  Aug.  1954, 
69-75. 

Air  Canditianing  Theaters  (Ref.  Sec), 
L.  J.  DuBoU,  April.  1951,  81-92. 

Check  af  Air  Conditioning  Noises  in  Tele¬ 
vision  Studios,  T.  W.  Reynolds,  Mar.  1953, 
111 

Heating  and  Ventilating  an  Arena,  Nov. 
1951  87-88. 

Ventilating  the  Small  Theater,  J.  J.  Seflng, 
Nov.  1950,  57-61. 

Ventilating  the  200-Seat  Theater,  J.  J 

Seflng.  Dec.  1950,  76-77. 

UNIT  HEATERS  AND 
UNIT  VENTILATORS 

Sss  Stsam  Hsstins 

V-BELTS 

Sss  Auxiliary  Equipmsnt 
VENTILATION 

Air  Canditianing  and  Ventilating  the  Thea- 
tar  Prajactian  Room,  J.  J  Seflng.  May, 
1950,  51-56. 


no 
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■«l  Typ*  0«tt  C*ll«ctor  H.  1. 

Miller.  July.  1950.  61. 

CaiMpy  KxlMU<t  N«Mta  (Ref.  Sec.),  F.  A. 

Thomas.  Jr.,  April,  1950,  83-89. 

Check  Data  far  Air  CamlitianiHg  and  Ven¬ 
tilating  Design,  G.  B.  Priester,  July,  1951, 
74-76. 

CO  Central  in  Bus  Oarages,  Oct.  1951,  99- 
100. 

Cancentratians  af  Particulates  Paund  in 
Air,  M.  W.  First  and  P.  Drinker,  Nov. 
1952,  92. 

Canstructian  af  an  Autamatic  Air  Samp¬ 
ling  Apparatus,  H.  G.  Bourne,  Jr.,  Jan. 
1952  ,  6(^68. 

Central  af  a  Multiple  taurce  Hasard  af 

Carban  Manaxide,  G.  S.  Reichenbach, 
Jr.  and  A.  D.  Brandt.  Oct.  1952  .  94-96. 

Damper  Switches  Imprave  Central  af  Dust 
During  Orinding,  L.  Silverman,  May, 
1950  81. 

Design  Criteria  far  Industrial  Heating  and 
Ventilatian,  MarUn  A.  O’Neill.  June, 
1954  80'82. 

Design  af  Kitchen  Range  Heads  (Ref.  Sec.), 
J.  M.  Oalla Valle.  Aug.  1953,  96-100. 

Design  af  Push-Pull  Bxhaust  Systems,  J.  F. 

Ege  and  L.  Silverman,  Oct.  1950,  73-78. 
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Air  Conditioning  Theaters  (Ref.  Sec.), 
April,  7.  1951,  81-92. 

Barp,  U.  F,.  and  Baker,  V.  H.,  Virginia 
Polytechnic  Institute  —  Design  of  Hay 
Drying  Systems.  Part  1,  Mar.  1953.  77-81; 
Part  2.  April  1953.  100-102 

Bastweed,  N.  Pt  Fuel  Engineer.  The  Phila¬ 
delphia  and  Reading  Coal  and  I'on  Co. — 
Tailoring  an  Anthracite  Boiler  to  an 
Overfeed  Rice  Stoker,  Feb.  1951,  94-86. 

Bga,  J,  Pt  Argonne  National  Labo*atory, 
and  Silverman,  L.,  Associate  P'ofessor 
of  Industrial  Hygiene,  Harvard  School  of 
Public  Health — Design  of  Push-Pull  Ex¬ 
haust  Systems.  Oct.  1950.  73-78. 

Bister,  W.  K„  Oak  Ridge  National  Labora¬ 
tory — Treatment  of  Radioactive  Wastes. 
Sept.  1952  .  81-83. 

Bly,  A.  It  Jr.  Taylor  Forge  &  Pipe  Works 
— Welding  Stainless  Steel  Pipe.  Part  1, 
Feb  1950,  63-67;  Part  2,  Mar.  1950.  70-72. 

Bveretts.  It  Ift  Office  of  Charles  S.  Leo¬ 
pold— The  Role  of  Climatology  in  Air 
Conditioning  Design,  Mar.  1950,  73-76. 

Ferish,  B.  T,,  Westlnghouse  Electric  Corp 
— Centralized  Air  Conditioning  Control 
for  a  Chain  Store,  June,  1952,  87-88 

Filield,  H.  O.  and  Bacheller,  C.  I..  Develop¬ 
ment  Engineering.  General  Electric  Co. 
— A  New  Packaged  Heat  Pump,  Mar., 
1952  98-100 

Fink,  W.  At  Vice  President.  Toledo  Scale 
Co, — Comfort  Air  Conditioning  System 
Emphasizes  Dehumidification,  Nov.  1952, 
108-110. 

First,  M.  W.  and  Drinker,  P.,  Professor, 
Harvard  School  of  Public  Health — Con¬ 
centrations  of  Particulates  Found  in  Air, 
Nov.  1952.  92. 

First,  M.  W.  and  Silverman,  L.,  Associate 
Professor  of  Industrial  Hygiene,  Harvard 
School  of  Public  Health-Characteristics 
of  Commercial  Air  Cleaners,  Jan.  1954, 
78-81. 

Fexhall,  W.  B,,  Associate  Eklitor  —  Heat 
Transmisalon  of  Lightweight  Aggregate 
Concretes,  M^,  1950  ,  84-85;  Handling 
Sun  Loads  on  Buildings,  Apr.  1951,  76-80; 
Solving  Air  Conditioning  Problems  by 
Psychrometrlc  Chart  (Ref.  Sec  ),  Dec. 
1951,  85-98;  Coil  Prefabrication  CuU  Ra¬ 
diant  Heating  Costs.  Feb.  1952,  90-92. 

Frere,  C,,  General  Electric  Co.— Electric 
Panel  Heating  for  Homes,  Nov.  1951,  7.3- 
75. 

Freund,  Eadie,  Freund  &  Campbell — 
Standphies  for  Fighting  Fires  in  Multi- 
Story  Buildings  (Ref.  Sec.)  May,  1950 
69-80 

Freyder.  O,  C.,  Commonwealth  Edison  Co., 
—Heat  Pump  Domestic  Water  Heater. 
July,  1951.  77-80. 

Friend,  W.  Pt  Mechanical  Engineer,  Ebas- 
co  Services,  Inc. — Heating  Buildings  by 
Electricity,  Part  1.  May.  1.151,  80-83;  Part 
2,  June,  1951,  89-91;  Summary  of  Prog¬ 
ress  Made  with  Gas  All-Year  Air  Condi¬ 
tioning.  Jan.  1952  ,  87-90;  Modulating  and 
Load-Limiting  Controls  for  Electric 
House  Heating,  Aug.  1953  ,  82-86. 

Fuller,  L.  Bn  Manager,  Unit  Ventilator 
Sales  Dept.,  The  'Trane  Co.  —  Heating 
Store  ana  Building  Entrances.  Sept.  1953, 
75-79;  New  Design  Method  for  School 
Systems  Cuts  Costs,  Dec.  1953,  77-80. 

Fullmen,  i.  Bn  Technical  Representative, 
and  Sussman,  S.,  Chief  Chemist.  Water 
Service  Laboratories.  Inc. — Corrosion  in 
Closed  Circulating  Water  Systems,  Oct. 
1953,  77-82. 

Qarey,  L.  Ln  Senior  Engineer.  Electric  En¬ 
gineering  Dept.,  Public  Service  Electric 
and  Gas  Co.— Heating  and  Ventilating  an 
Electric  Generating  Station,  April,  1950, 
69-72 

OerlMfi,  e.  Mn  Sales  EnglneeriM  Div..  and 
Wachter,  G.  R.,  Manager  of  Sales  Engi¬ 
neering,  York  Corp. — Year-Round  Air 
Conditioning  for  Residences  (Ref.  Sec.), 
May,  1951,  87-102. 

Oerskun,  T.  L, — Moisture  Condensation  on 
Encloi^  Show  Windows  (Ref.  Sec  ), 
Dec.  1950,  83-94. 

aiauuiui,  A.  A,r-Absorptlon  Refrigeration 
for  Air  Coiiditlonlng  Offices,  Jan.  1950, 
65-70. 


Ciusen,  A.  Ht  Engineer,  Factory  Planning, 
Western  Electric  Co. — Heat  Exchangers 
Reduce  Air  Conditioning  Costs,  May, 

1951,  71-73 

Biuseu,  A.  H, — Air  Flow  Through  Ceiling 
Pans,  June.  1953,  79-81. 

Celdeukerg,  D.  —  Heat  Pump  Evaporator 
Frosting,  Jan.  1952,  61-64. 

Oess,  N.  Ut  Assistant  to  the  President, 
Zurn  Western  Services.  Inc. — Protecting 
the  Trap  Seal.  Jan.  1954,  71-72 

Orakaui,  C.  D,,  General  Motors  Co. — Heat 
Pump  Moves  Forward  —  Discussion  on 
Residential  Heat  Pump  Development, 
Mar.  1954,  123. 

Oregg,  N.  Jr„  MeUllurgist,  and  Olson, 
G!b.,  Metallurgist,  Construction  Materi¬ 
als  Div.,  General  Electric  Co.  —  Metal 
Processing  at  Subzero  Temperatures, 
April,  1952,  83-87. 

Hakjan,  J.  W,  —  Equipment  Selection 
Forms,  Part  1,  Sept.  1954,  95-97;  Part  2, 
Oct.  1954,  90-92. 

Haines,  Q.  Pt  Jft  Chemical  Engineer,  Mel¬ 
lon  Institute,  and  Hatch,  T.  F.,  School 
of  Public  Health,  University  of  Pitts¬ 
burgh  —  Industrial  Heat  Exposures  — 
Evaluation  and  Control  (Ref.  Sec.),  Nov. 

1952,  94-104. 

Hama,  O.  M„  Industrial  Hygienist,  Detroit 
Department  of  Health — Locating  Bus  Air 
Intake,  July,  1952.  77. 

Hamburger,  F.  Q.  Guy  B.  Panero  Consult¬ 
ing  Engineers— CondlUoniM  of  Airport 
Facilities.  Jan.  1950,  75-79;  Cwling  Water 
System  for  a  Bank,  Jan.  1952,  69-71. 

HammemI,  J.  Wt  Industrial  Hygiene  En¬ 
gineer,  and  Davis,  R.  J..  Designing  Engi¬ 
neer,  Humble  OH  &  Refining  Co.— health 
and  Ventilation  in  an  Air  Conditioned 
Shop.  Jan.  1953,  93-95. 

Haml,  I.  Pt  Official  in  Charge,  Blue  Hill 
Obsei^atory — D.stribution  of  Solar  En¬ 
ergy  (}ver  the  United  States,  July,  1953, 
73-V5;  Insolation  on  Cloudless  Days  at 
the  Time  of  Solstices  and  Equinoxes, 
Feb.  1954,  97-100. 

Hanfmann,  A.  M.,  Western  Electric  Co. — 
Designing  for  Air  Purity,  Jan.  1950,  59-64. 

Hannan,  m.  J.,  District  Manager,  American 
District  Steam  Co..  Inc. — Bridge  Supports 
Steam  Pipe  Line,  Dec.  1953.  88-90. 

Harbart,  O.  M.,  Sales  Engineer  to  Britain  s 
Ministry  of  Wo.-ks— Heating  by  Atomic 
Energy.  Mar.  1952,  74-(6. 

Harris,  W.  B-  Atomic  Energy  Commission, 
Industrial  Hygiene  Brancn — Laboratories 
for  Handling  Radioactive  Materials,  Nov. 

1953,  74-78. 

Harris,  W.  S.,  Research  Professor,  and 
Weigel.  R  H.,  Special  Research  Assist¬ 
ant,  University  of  Illinois — Steam  and 
Hot  Water  Heating  for  Houses  (Ref. 
Sec.),  Part  1,  Sept.  1950,  67-82;  Part  2, 
Oct.  1950,  87-102.  „  , 

Harris,  W.  S,,  Research  Professor,  Univer¬ 
sity  of  Illinois— Effect  of  High  Design 
Water  Temperatures  on  Seasonal  Fuel 
Consumption,  May,  1954,  111-112. 

Hatob,  T.  Pt  School  of  Public  Health,  Uni- 
versity  of  Pittsburgh,  and  Haines.  G.  F.. 
Jr.,  Chemical  Engineer,  Mellon  Institute 
—Industrial  Heat  Exposures— Evaluation 
and  Control  (Ref.  Sec.),  Nov.  1952,  94- 
104. 

Hemaan,  W.  C.  It,  Engineering  Director, 
Industrial  Hygiene  Foundation — Exhaust 
Rates  for  Material  Handling  Systems, 
July.  1954,  71-73;  Exhaust  for  Hot  Proc¬ 
esses  (Ref.  Sec.)  Aug.  1954  ,  83-90. 

HaiMlricksan,  H.  M„  Associate  Profes^r, 
Dept,  of  Mechanical  Engineering,  Uni¬ 
versity  of  Washington— Air  Washer  Per¬ 
formance  (Ref.  Sec.),  July,  1953,  92-103. 

Hensler.  F.  C.,  Fire  Protection  Institute — 
Fire  Safety  Measures  for  Air  Condition¬ 
ing  Systems.  Mar.  1951,  75-76. 

Harkimer.  M„  Chief  Engineer.  Raisler 
Corp. — Apparatus  Dew  Points  at  Eleva¬ 
tions  Above  Sea  Level.  Mar.  1952,  77-78. 

Harringtan,  L.  F~  Director  of  Research, 
John  B  Pierce  Laboratory  of  Hygiene — 
Human  Efficiency  and  Comfort  in  Indoor 
Climates,  July  1950,  53-60. 

Harsay,  H.  J- Jr„  Engineer— New  Develop¬ 
ments  in  Reverse-Jet  Filters,  Feb.  1954, 
109-112.  „  . 

Haumana,  O.  Consulting  Engineer, 

General  Electric  Co.— SUrters  for  In¬ 
dustrial  Type  A-C  Motors  (Ref.  Sec.), 
April,  1953,  112-126 

Haixback,  W.  0„  Askania  Regulator  Co- 
Relay  CirculU  for  Operating  Oil  Burner 
ControU,  Aug.  1952,  71-77,  Room  Thermo¬ 
stats  and  Their  Applications  (Ref.  Sec.), 
May,  1953,  96-105. 

Hadsaw,  D.  0_  Industrial  Division,  The  R. 
C.  Mahon  Co. — Theory  and  Practice  of 
the  Fug  Filter  Air  Scrubber,  Mar.  1951, 
57-60. 

Hantar,  A.  B.,  Power  EMineer,  Duquesne 
Light  Co.  —  Steam  RequiremenU  for 
Commercial  Laundries,  June.  1961,  67-70. 

HaOebiasaa.  F.  Pit  Professor  of  Mechanical 
Engineering,  University  of  California — 
Combustion  Analysis  Simplified  (Ref. 
Sec  ),  May.  1952,  85-96;  Floors  to  Trip 
Over,  June,  1952,  91-92;  The  H-Bomb  in 
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Your  Basement.  May,  1953,  H4-tl5;  Heat 
Transfer  to  or  from  water  by  Free  Con¬ 
vection.  Sept.  1954.  80-81;  Work— A  Dis¬ 
cussion  of  its  Engineering  Significance 
(Ref  Sec.),  Dec.  1954,  76-86. 

Ince,  F.  Mario  Coil  Co. — Operation  and 
Maintenjince  of  Air  Conditioning  Equip¬ 
ment.  Dec.  1952  .  80-82. 

Irmiter,  Small  Homes  Guide — Standard 

Malleable  Iron  Pipe  Fitting  Allowances. 
May,  1950,  61-64;  Standard  Cast  Iron  Pipe 
Fitting  Allowances,  Jan.  1951,  66-67. 
Isaacten,  I.,  Jr,,  Design  Engineer,  Leo  S. 
Well  &.  Walter  B.  Moses— Air  Condition¬ 
ing  Existing  Buildings,  Dec.  1953,  81-83. 
Jalanack,  I.  Chief  Mechanical  Engineer, 
Levitt  &  Sons.  Inc. — Designing  the  Heat¬ 
ing  System  for  the  Development-Typte 
House.  Mar.  195U.  51-.53. 

Janissa,  N.  J,,  Field  Engineer,  Johnson 
Service  Co.  —  Temperature  Control  in 
Greenhouses.  Sept.  1953  ,  80-83. 

Jankaatkas,  C.  Heating  Maintenance 
Corp. — Sizing  Expansion  Tanks  for  Hot 
Water  Heating  Systems,  Feb.  1950  .  87-88; 
Graphical  Method  for  Estimating  Fuel 
Consumption  for  Heating,  May,  1950,  82- 
83:  Allowable  Spaces  for  Pipes,  Apr. 

1951.  102-103. 

Jaske,  R.  T.,  Hanford  Atomic  Products  Op- 
e-ation.  General  Electric  Co.  —  Large 
Scale  Heating  with  Atomic  Energy,  Nov. 
1954.  77-81. 

Jahnsan,  L.,  Merchandising  Division,  Min¬ 
neapolis-Honey  well  Regulator  Co. — Indi¬ 
vidual  Apartment  Heating  Control,  Aug. 
1951,  81-83. 

Jahnsan,  T.  Cm  Engineer,  General  Electric 
Co.— Some  Heat  Pump  Design  Problems. 
June  1951,  87-88. 

Janas,  W.  Rm  Chemical  Construction  Corp. 
— A  Venturi  Scrubber  for  Cleaning  In¬ 
dustrial  Gases,  Apr.  1951,  73-75. 

KalfHSi.  M, — Air  Conditioning  the  Automo¬ 
bile.  April.  1953,  97-99. 

Kane,  J.  M.,  Dust  Control  Division,  Ameri¬ 
can  Air  Filter  Co. — Scrapbook  of  Ex¬ 
haust  Hood  Design,  July,  1950,  62-63;  Aug. 

1950,  69-71;  Sept.  1950  ,  86-87;  Oct.  1950, 
103-104;  Nov.  1950,  64-66;  Dec.  1950,  79-80; 
Jan.  1951.  86-87;  Feb.  1951.  90-92;  Mar 

1951.  81-83;  April,  1951,  96-98;  May,  1951. 
84-86;  June.  1^1,  92-95;  Operation,  Apoll- 
cation  and  Effectiveness  of  Dust  Collec¬ 
tion  Eq^uipment  (Ref.  Sec.),  Aug.  1952. 

87- 98;  Guides  in  Dust  Collector  Selec¬ 
tion,  Oct.  1954,  77-82. 

Karassik,  I.  J^  Manager,  Multi  Stage  Pump 
Section  and  Carter,  R.,  Volute  Pump 
Section,  Worthington  Corp.— Centrifugal 
Pump  Types  and  Trends,  June,  1954,  V3- 
76;  Centrifugal  Pump  Casings,  July,  1954. 
77-80;  Cenrtlfugal  Pumps-lmpellers  and 
Wearing  Rings,  Aug.  1954,  91-94;  Axial 
Thrust  Tn  Centrifugal  Pumps,  Sept.  1954. 
103-105'  Centrifugal  Pump  Shafts  and 
Shaft  Sleeves,  Oct.  1954,  95-98;  Stuffing 
Boxes  and  Packing  for  Centrifugal 
Pumps.  Nov.  1954,  85-88;  Mechanical 

Seals  for  Centrifugal  Pumps,  Dec.  1954, 
92-94. 

Kaysa,  J.  Rm  Graphical  Selector  for  Air 
Cfleaners,  July,  1953,  80-83. 

Kemmer,  P.  N..  National  Aluminatc  Cor¬ 
poration  of  Chicago,  and  Stratton,  N.  C., 
Gilbert  Associates,  Inc. — Reducing  Re¬ 
turn  Line  Corrosion  by  New  Makeup 
Treatment,  Nov.  1952,  105-107. 

Kennedy,  W.  Manager,  Air  Distribu¬ 
tion  Development,  Barber-Colman  Co. — 
Design  Factors  in  High  Velocity  Air  Dis¬ 
tribution,  Jan.  1954  ,  83-85. 

Kent,  P,  Jm  Executive  Engineer,  Electrical 
Section.  Chrysler  Corp. — Automobile  Air 
Conditioning  and  Its  Problems,  Mar. 
1954,  99-lUU. 

Kinley,  F.  Bn  Senior  Application  Engineer, 
Industrial  Division,  and  Scott,  J.,  Man¬ 
ager,  Marine  Sales,  York  Corp.  —  Air 
Conditioning  Aboard  Ships,  May,  1954, 
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Kitchen,  W.,  Project  Engineer,  Kellogg 
Co.,  and  Whybrew,  G,,  Chief  Engineer, 
Giffels  and  Vallet — Dehumdifleation  Cuts 
Comfort  Conditioning  Load,  April,  195U, 
80*81 . 

Knight,  W.  C.,  Executive  Engineer,  Guy  B. 
Panero,  Consulting  Engineers — Plumbing 
Fixtures  for  Industrial  Plants  (Ref.  Sec.), 
Feb.  1953,  100-109. 

Keepf,  A.  Nm  Boeing  Airplane  Co. — Boiler 
House  Instrumentation  and  Boiler  Effi¬ 
ciency,  Dec.  1954,  72-74. 

Kenan,  Sm  Professor  of  Mechanical  Engi¬ 
neering,  and  Page,  R.  H.,  Assistant  in 
Mechanical  Engineering,  University  of 
Illinois — Analysis  of  Data  on  Flow  of 
Steam  in  Pipes  (Ref.  Sec.),  Aug.  1951, 
85-104. 

Kreuttner,  J.  Vice  President,  Buensod- 
Stacey,  Inc. — Future  of  Air  Conditioning 
in  La^e  Buildings,  July,  1954,  68-70. 
Knrak,  C  J- The  Pyle-National  Co. — Con- 
eference  Room  Air  Condtloning,  Jan. 
1952,  85-86;  Wide  Area,  Low  Velo^ty  Air 
Diffusion.  Oct.  1954,  85-89. 

LaTart  L.  J^  Smith,  N.  W..  and  MiUs,  D. 
L.  Revere  Copper  and  Brass,  Inc. — Sur¬ 
face  and  Water  Temperatures  for  Ra¬ 


diant  Heating  Systems,  Feb.  1954,  101- 
103. 

Leininger,  J.  K.,  Consulting  Engineer  — 
Odor  Control  Allows  Recirculation  and 
Reduces  Laboratory  Air  Requirements, 
Nov.  1953,  72-73 

Laag,  W.  Bm  Professor.  The  University  of 
Texas — Thermal  Characteristics  of  Cer¬ 
amic  Houses.  Sept.  1952,  77-80. 

Lang,  W.  K.,  Professor,  and  Bacon,  R.  A. 
Assistant  Professor,  Mechanical  Engi¬ 
neering,  The  University  of  Texas— Evap¬ 
orative  Cooling  of  a  Residential  Roof. 
Nov.  1952,  79-82. 

Lubinsky,  R.  Gm  Manager,  Fan  Dept.,  The 
Trane  Co.,  Centrifugal  Fan  Selection. 
Dec.  1952.  75-78 

Lung,  C.  Km  Professor  and  Assistant  Di¬ 
rector,  University  of  Minnesota — Con¬ 
densation  Control  in  Buildings,  Aug. 

1952,  80-84. 

Mack,  D.  Rm  Professor  of  Chemical  Engi¬ 
neering.  and  Pitcher,  A.  E.,  Professor  of 
Mathematics,  Lehigh  University  —  Heat 
Transfer  in  Finned  Tubes,  July,  1950, 
75-78. 

Magaa,  K.  Bm  Consulting  Engineer— Ex¬ 
haust  Odor  Removed  by  Carbon,  May, 

1953,  107. 

Marcus,  Qm  Engineer,  and  Schechter,  J. 
E.,  Chief  Engineer,  Jas.  H.  Martin.  Inc. — 
Cooling  and  Film  Drying  System  for  a 
Developing  Machine,  Sept.  1951,  72-72. 
Marshall,  Jm  Consulting  Engineer — Calcu¬ 
lations  for  Humidification,  Feb.  1952.  75- 
79;  Control  of  Water  Vapor,  Nov.  1954, 
103-105. 

Marvin,  Vm  Supervisor,  Farm  Power  Dept., 
The  Toledo  Edison  Co.  —  Conditioning 
Wheat  for  Storage  on  the  Farm,  Jan. 
1954  86 

Mathawsan,  J.  Cm  Engineer,  U.  S.  Depart¬ 
ment  of  Agriculture  —  Behavior  of  Ra¬ 
diant  Heated  Hardwood  Floors.  Sept. 

1950,  63-66;  Radiant  Heated  Hardwood 
Floors.  Jan.  1952  72-73. 

McCaully,  W.  H,.  Engineering  Systems — 
Draftless  Air  Diffusion  in  Air  Condition¬ 
ing,  Feb.  1950,  93-94. 

McCully,  W.  Dm  Engineer,  The  Detroit  Ed¬ 
ison  Co. — Constructing  the  Steim  Se  "V- 
ice  to  Henry  Ford  Hospital,  Oct.,  1951, 
80-82. 

McKinley,  J.  Lm  General  Engineer,  Public 
Service  Company  of  Colorado  —  Snow 
Melting  System  Practice  and  Design, 
Aug.  1952  .  85-86. 

Millar,  H.  Im  Industrial  Hygiene  Engineer, 
St.  Joseph  Lead  Co. — Bag  Type  Dust 
Collector  Problems,  July,  1950,  61. 

Millar,  R,  A.,  Application  Engineer,  Allis- 
Chalmers  Mfg.  Co. — How  Much  Can  a 
Pump  Deliver?,  Nov.  1954,  108-109. 

Mills,  D.  Lm  Revere  Copper  and  B'ass  Co 
— Radiant  Panel  Heating  in  a  Modern 
Office  Building.  Oct  1952,  108-111;  Join¬ 
ing  Copper  Tiitie  and  Soldered  Fittings, 
Dec.  1952,  105-106. 

Mills,  D.  Lm  La  Tart.  L.  J.,  and  Smith,  N. 
W.,  Revere  Copper  and  Brass.  Inc. — Sur¬ 
face  and  Water  Temperatures  for  Ra¬ 
diant  Heating  Systems,  Feb.  1954,  101-103. 
Misanar,  Rm  Sales  Engineer,  Parent  Hi 
Klrkbride — Standard  Direct-Fired  Units 
Used  for  Textile  Drying  Process,  Nov. 

1951,  84-85. 

Malk,  N.  Sm  Mechanical  Designer.  Gibbs  tk 
Hill,  Inc. — Computing  the  Hot  Water  De¬ 
mand,  July.  1952,  70-71. 

Manraa,  L.  —  A  Graphical  Method  of 
Sizing  Cyclone  Dust  Collectors,  Dec. 
19.'>0,  63-66. 

Montagnan,  P.  Member,  Chief  Scien¬ 
tists  Dlv.,  Britain's  Ministry  of  Fuel  and 
Power — Heat  Pump  Serves  British  Festi¬ 
val,  Sept  1951.  74-75. 

Marsa,  J.  M, — Charts  to  Check  Operation 
of  Refrigeration  Plants,  May,  19^2  ,  79-80. 
MasaSte  W.  Om  de  Laureal  &  Moses,  Con¬ 
sulting  Engineers — Air  Conditioning  a 
Laboratory-Health  Center,  Nov.  1953,  67- 
68;  Industrial  Plant  Served  by  10,50()-ton 
Air  Conditioning  System,  May,  1954  ,  83- 
87. 

Murphy,  K.  Am  Managing  Editor  of  "In¬ 
strumentation, ”  Mlnneapolis-Honeywell 
Regulator  Co. — Theory  and  Applicatiu.i 
of  Thermocouples.  Feb.  1954,  I()4-108. 
Murphy,  L.  Jm  Mechanical  Engineer  — 
Charts  for  Refrigeration  Design,  June. 
1953,  87-88;  Refrigeration  Operating 

Costs.  Oct.  1953  ,  87-89. 

Nafa,  Om  Manager,  Sales  Service  Section, 
Century  Electric  Co. — Selection  of  In¬ 
duction  Motors  for  Air  Conditioning, 
Heating  and  Ventilating  Equipment  (Ref. 
Sec.),  June,  1951,  75-84. 

NashltL  A.  Jm  President,  John  J.  Nesbitt, 
Inc.  —  Heating  and  Ventilating  Schools 
with  Unit  Ventilators,  Oct.  1950,  79-80. 
Nya,  L.  Bm  JrM  Superintendent,  Technical 
Bureau.  Washington  Gas  Light  Co.  — 
Heating  and  Cooling  with  Air  in  a  Ra¬ 
diant  Tile  Floor.  July.  1951,  72-7^  Gas 
Fired  Absorption  Systems  for  Air  Condi¬ 
tioning,  Oct.  1952,  107. 

0*^1^  F.  Rm  Assistant  Director,  South¬ 
ern  Research  Institute;  Pappas,  8.  L., 


Engineer,  Southern  Research  Institute, 
and  Cheatham  C.  W.,  Heating  and  Air 
Conditioning  Engineer,  Alabama  Power 
Co. — Field  Test  of  a  Water-to-Alr  Heat 
Pump.  Feb.  1954,  79-82 
O’NallL  M.  Am  Project  Engineer,  Catalytic 
Construction  Co.  —  Design  Criteria  for 
Industrial  Heating  and  Ventilation, 
June,  1954.  80-82. 

O’Naill,  F.  Fm  General  Electric  Co.— Heat 
Pump  Moves  Fo.ward — Advancement  in 
Program.  Mar.  1954.  122-123. 

OMacra,  M.  Sm  Utilities  Research  Commis¬ 
sion — Heat  Pump  Progress  Reviewed  by 
Electrical  Englnee.'s,  Mar.  1952,  96-97. 
Olsau,  R.  Wm  Supervisor.  Heating  Product 
Service,  and  toeLaer,  C.  M.,  Application 
Engineer,  General  Electric  Co.— Factors 
Affecting  the  Efficient  Burning  of  Oil 
(Ref  Sec  ).  Sept.  1952,  88-102. 

Olsan,  O.  Bm  Metallurgist,  and  Gregg,  H 
T.,  Jr.,  Metallurgist.  Construction  Mate¬ 
rials  Dlv.,  Gene  al  Electric  Co. — Metal 
Processing  at  Subzero  Temperatures, 
April,  1952,  83-87. 

OpiMrman,  K.  Fm  Petroleum  Heat  &  Pow¬ 
er  Co.  —  Storage  Tanks  for  Fuel-Oll- 
Burnlng  Installations  (Kef.  Sec.),  Jan. 
1950,  87-94;  Piping  for  Fuel  Oil  Tanks 
and  Fuel  OH  Burners  (Ref.  Sec.),  Feb. 
1950,  75-85;  Pumps  for  Handling  Fuel  Oil, 
Mar.  1950,  60-62. 

Osbern,  F.  Wm  Application  Engineer,  The 
Lennox  Furnace  Co.— Warm  Air  Heating 
for  Schools,  Dec.  1950,  67-69. 

Rage,  R.  Mm  Assistant  in  Mechanical  Engi¬ 
neering,  and  Konzo,  S.,  Professor  of 
Mechanical  Engineering,  University  of 
Illinois — Analysis  of  Data  on  Flow  of 
Steam  in  Pipes  (Ref.  Sec.),  Aug.  1951,  85- 
104 

Falmatier,  R.  Fm  Research  Section  Head, 
Carrier  Corp. — New  Application  Tech¬ 
niques  Improve  Residential  Air  Condi¬ 
tioning,  Jan.  1954  ,  67-70. 

Pmmpmu  S.  L..  Engineer;  O'Brien,  F.  R. 
Assistant  Director,  Southern  Research 
Institute,  and  Cheatham,  C.  W.,  Heating 
and  Air  Conditioning  Engineer,  Alabama 
Power  Co. — Field  Test  of  a  Water-to-Alr 
Heat  Pump,  Feb.  1954  ,  79-82. 

Farher,  L.  Tm  Attorney-at-Law — Court  De¬ 
cisions  of  Interest  to  the  Heating  Indus¬ 
try,  Mar.  1950,  79-82;  Recent  Higher  Court 
Decisions,  April,  1950,  93-95;  Review  of 
Legal  Decisions,  Jan.  1951,  88-91;  Review 
of  Court  Decisions,  April,  1951,  99-101; 
Outstanding  Lawsuits,  July,  1951,  87-90; 
Outstanding  Court  Decisions,  July.  1952, 
91-93;  Important  Higher  Court  Rulings, 
Sept.  1952,  107-110;  How  Higher  Courts 
Have  Ruled,  Aug.  1953,  92-94;  Legal  Rid¬ 
dles  and  Their  Answers,  Oct.  1953,  107- 
110;  How  Higher  Courts  Have  Ruled,  Jan. 
1954,  75-77;  Court  Decisions  of  Interest  to 
Heating  Contractors,  April,  1954,  110-113; 
Review  of  Outstanding  Iaw  Suits;  May, 
1954,  97-100;  Higher  Court  Decisions  Re¬ 
garding  Competitive  Acts  of  Ex-em- 
ployes,  Oct.  1954,  93-94 
Farkerten,  Wm  Rate  Engineer,  Middle 
West  Service  Co. — Thermal  Character¬ 
istics  of  Soils  fur  Ground  Coil  Design, 
Oct.  1951,  83-86. 

Fartingtan,  Jm  Jzm  Direct  Sales.  General 
Electric  Co.  —  Refrigeration  Removes 
Moisture  from  Compressor  Air  Lines, 
Oct.  1950,  69-72;  How  to  Make  a  Survey 
for  Air  Conditioning  and  Refrigeration 
Applications,  July,  1951,  65-68. 

Fanradt  K.  Bm  Protessor,  Dept,  of  Me.-han- 
ical  Engineering,  University  of  Kentui-Ky 
—Operating  Performance  of  a  Heat 
Pump  Water  Heater,  July.  1952,  63-69. 
Fiatsch,  Hm  Chief  Engineer.  Heating  Dept., 
Dravo  Corp.  —  Warm  Air  Heating  and 
Ventilating  for  SchiKil  Buildings,  July, 
1950  50-52 

Fitchar,  A.  Km  Professor  of  Mathematics, 
and  Mack,  O.  E.,  Professor  of  Chemical 
Engineering,  Lehigh  Universi^  —  Heat 
Transfer  in  Finned  Tubes,  July,  1950, 
75-78, 

Fatter,  W, — How  tn  Keep  a  School  FlcMtr 
Warm,  Oct.  1954  ,  83-84. 

Friastar,  G.  Bm  Air  Conditioning  Engineer, 
Consolidated  Gas,  Electric  Light  A  Pow¬ 
er  Co.  of  Baltimore — Humidity  for  Occu¬ 
pied  Spaces,  July,  1952,  83-86;  Electrical 
Power  Principles  for  Air  Conditioning 
(Ref.  Sec  ),  Feb.  1954,  84-91. 

Fring,  R.  Tm  American  Wheelabrator  A 
Equipment  Corp  —  Bag  Filtration  of 
Aerosols.  Dec.  1952  ,  97-99. 

Ramsay,  M.  Am  Worthington  Pump  and 
Machinery  Corp.  —  Locating  Exhaust 
Openings,  Jun^  1952,  97-98. 

Raichanbach,  G.  Sm  J'm  Industrial  Hygiene 
Engineer,  and  Brandt,  A.  D.,  Chief  In¬ 
dustrial  Hygiene  Engineer,  Bethlehem 
Steel  Co  — Control  of  a  Multiple  Source 
Hazard  of  Carbon  Monoxide,  Oct.  1952, 
94*96. 

Raichanhaali,  G.  Sm  i^M  Industrial  Hy¬ 
giene  Engineer,  Bethlehem  Steal  Co,— 
Ventilation  for  Ship  Construction  and 
Repair.  Jan  1954,  63-66 
Ratbwisch,  F,  Bm  and  Babcock,  G.  M.,  Rey¬ 
nolds  Metals  Co.  —  Heat  Reflected  and 
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Conserved  by  Aluminum  Paint  Coatlnca, 
Mar.  ISSi.  ««-«». 

T.  —  Throttling  Effects  of 
Cate  vs.  Ulut>e  Valves,  Feb.  1*50.  72~T^: 
Designing  the  Flash  Tank,  Apr,  IMO.  74> 
76;  How  Not  to  Acquire  a  Reference  Lt> 
b'ery,  Auc  1*50,  8*;  Two  Hollers  May 
Require  a  Third  Means  of  Equalization, 
Oct.  1*S0  Kl'82;  E’'ors  Often  Made  in 
1*50,  63'88;  Dec  1*50,  70-75:  Headed  and 
Non-beaded  Boiler  Tubas,  Mar.  1951,  66- 
66;  Powder.  Actuated  Tools  Cut  Coats, 
April,  1*51,  93-9S,  The  High  Temperature 
Water  System  (Ref.  Sec.f^pt.  li»l,  85-M; 
Domestic  Hot  Water  Systems,  Oct.  1*51, 

73- 77:  Nov.  1*51,  76-83;  Construct  the 
Building  Around  the  Boilers.  Dec.  1*51, 

74- 76;  Heating  Airplane  Hangar,  Jan.  1*52, 
74-76.  Should  a  Hoi  Water  l^rvice  Tank 
be  Installed  Upside  Down?  Feb.  1*52, 
80-62;  Cathodic  Protection  Against  Cor¬ 
rosion  of  Heating  and  Piumbing  Equip¬ 
ment  (Ref  Sec.),  Mar.  1*52,  8.1-94;  Value 
of  (he  Reversed  Return  In  Vapor  and 
Vacuum  System.  April,  1*52.  103,  144, 
Continuous  vs.  Intermittent  Oil  Burner 
Operation,  June,  1952,  89-90;  Water  Ham¬ 
mer  In  Pipe  Lines  (Ref.  Sec.),  July,  1*52, 
63-90;  Origin  of  Noise  in  Copper  Pipe 
Aug.  1*52,  76-7*,  Increasing  Service  from 
Boners,  Oct.  1*52,  92-93,  What's  New 
That’s  Unusual,  Nov  1952  .  63-67;  Dec 
1*52,  100-104;  Jan.  1953,  *6-96  Feb.  195,1. 
111-112;  Check  of  Air  Conditioning 
Noises  in  Television  Studios  Mar.  1953, 
111;  Superheated  vs.  Saturated  Steam. 
Juna,  1953,  64-66;  Low  Boiler  Water 
Temperatures  Cause  Flue  Condensation. 
July,  1953  104-106;  The  Right  Sire  for 
Relief  Valves  and  Low  Water  Cut-Offs, 
Nov  1953,  67;  Metal  Thickness  of  Steel 
Tanks,  Dec.  1953  .  64-87,  Still  klore  About 
Relief  Valves,  May,  1954,  96;  Flooded 
Coils  on  Closed  Heating  Systems.  June 
1954,  103-105;  Limitations  of  the  Safety 
Loop,  Seut.  1954,  62-86. 

R*yn*Ms,  W.  N,f  Mechanical  Engineer — 
Window  Defrosting  System  for  an  Auto¬ 
mobile  Showroom,  May,  1952,  61-62. 

RiiMliart,  W.  R,,  Engineer,  Federal  Bu-eau 
of  Prisons  ->  Heating  and  Ventilating 
Prisons  (Ref.  Sec  ),  June,  19.53,  96-106. 

Rinnulst,  C,  L,.  The  Trane  Co. — Air  Con¬ 
ditioning  Design  for  a  Color.  Television 
Studio,  Aug.  1954,  69-75. 

Racbwell,  R.  A.,  Mlnneapolls-Honeywell 
Regulator  Co.— The  Valve  Flow  Coeffi¬ 
cient.  Ci.  Aug.  1954,  76-79. 

RMarSf  A.  N,,  Westlnghouse  Electric 
Co 'p.— Evaluation  in  Fan  Selection.  July. 
1954.  63-67. 

Rasewlisrg,  N, — Graphical  Method  of  Anal¬ 
ysis  in  Air  Cunuitloning  Design,  Oct. 
1953,  106-106 

Rassaw,  A.  T,,  Jr,,  Research  Fellow,  and 
Sllvermsn,  L.,  Associate  Professor  of  In¬ 
dustrial  Hygiene,  Harvard  School  of 
Public  Health  —  Electrostatic  Effects  in 
Filler  Filters  for  Aerosols  (Ref.  Sec.), 
May.  1954,  102-106. 

RateniMrgar,  Nh  Heating  Contractor  — 
Heating  an  Unusual  Farmers'  Market, 
Aug.  1950,  94. 

Rawe,  C.  R,,  Chief  Research  Engineer,  Re¬ 
search  Products  Corp.— RatlM.  Selection 
and  Use  of  Panel  Type  Air  Filters,  Jan. 
1*51,  56-63. 

Ruark,  D.  N,,  Assistant  Sales  Manager. 
The  Ideal  Electric  and  Mfg.  Co.— Motors 
for  Refrigerating  Plants,  April,  1964, 
63-66. 

Ruddy,  Jahn  M,,  Chief  Engineer,  Archi¬ 
tectural  Engineering,  Brookhaven  Na¬ 
tional  Laborato-y  —  Air  Conditioning  Ro¬ 
dent  Quarters.  Mar.  1952.  95. 

Ruff,  R.  J,,  President,  Catalytic  Combus¬ 
tion  Corn.— Design  Factors  In  Catalytic 
Fume  Elimination,  Sept.  1953  ,  64-66. 

RuMMa,  F.  N„  Allla-Chalmers  Mfg.  Co.- 
Short  Center  Applications  of  V-Belt 
Drives.  June.  1950.  73-74,  Give  a  Thought 
to  Variable  Speed,  Sept.  1951.  97. 

Sallaa,  R,  D,,  Supervisor,  Industrial  Hy¬ 
giene  Group,  and  Carter,  R.  B.,  Ameri¬ 
can  Can  Co. — Down-Draft  Exhaust  Ven¬ 
tilation.  Mar.  1951.  61-64. 

•almau,  J.  R,,  Sales  Engineer.  Carrier 
Corp. — Air  Conditioning  and  Refrlge  a- 
tlon  for  Candy  Manufacturing  (Ref 
Sec  ).  July,  1954,  82-90. 

RandfarL  J.  Associate  Professor,  low.t 
State  College  of  Agriculture  and  Mech¬ 
anical  Arts — Air  Conditioning  for  Resi¬ 
dences  Designed  for  Low  Cost,  July,  1953. 
76-79 

Savage,  Ot  Bevington.  Taggart  and  Fow¬ 
ler,  Inc. — Air  Conditioning  an  Operating 
Hotel.  Sept.  1954,  100-102. 

lakacMar,  J.  R,,  Chief  Eng^ineer,  and  Mar¬ 
cus.  G.,  Engineer,  Jas.  H  Martin.  Inc.— 
Cooling  and  Film  Drying  System  for  a 
Developing  Machine,  Sept.  1951,  72-73. 

SaaM,  if  Manager,  Marine  Sales,  and  Kin- 
ley,  F.  B.,  Senior  Application  Engineer. 
York  Corp.— Air  Conditioning  Aboard 
Ships.  May.  1954,  66-92 

Saffag,  J.  i„  Consulting  Theater  Engineer, 
The  Strong  Elect 'Ic  Co.p  —  Air  \.unui- 


tionlng  and  Ventilating  the  Theater  Pro- 
ection  Room.  May,  ItoO,  51-56;  Ventilat- 
ng  the  Small  Theater,  Nov.  1950,  57-61; 
Ventilating  the  200-Seat  Theater,  Dec. 
1950,  76-77 

Saita,  T.  Senior  Mechanical  Engineer, 
Sverdrup  A  Parcel.  Inc. — An  80-Ton  Wa- 
ter-to-Air  Heat  Pump,  Mar.  1954,  65-87. 
SkaNd,  R.  Rf  Staff  Sales  Engineer.  Corning 
Glass  Works — Industrial  Glass  Piping 
(Ref  Sec.).  Nov.  1950,  67-82. 

Skaiukadm,  Ml,,  Industrial  Engineer,  and 
Stern,  A.  C..  Chief,  Engineering  Unit. 
New  York  State  Dept,  of  Labor — Tail¬ 
pipe  Exhaust  Systems  for  Garage  Ven¬ 
tilation,  May,  1950,  65-68. 

Silverman,  L,,  Associate  Professor  of  In¬ 
dustrial  Hygiene,  Harvard  School  of 
Public  Health — Damper  Switches  Im- 

6 rove  Control  of  Dust  During  Grinding, 
lay,  I9C0,  81:  Filtration  Through  Porous 
MaterUls  (Ref.  Sec.)  July,  19M.  67-74; 
A  Simple  Comparison  of  Dry  and  Wet 
Collection  Equipment  for  Airborne  Con¬ 
taminants,  April,  1952,  199;  Performance 
of  Inertial  Collectors.  Feb.  1953  ,  67-92. 
Sllvarman,  L-,  Associate  Professor  of  In¬ 
dustrial  Hygiene,  Harvard  School  of 
Public  Health  and  Ege,  J.  F.,  Argonne 
National  Latioratory — Design  of  Push- 
Pull  Exhaust  Systems.  Oct.  1950,  73-78. 
Silverman,  L.,  Associate  Proft^ssor  of  In¬ 
dustrial  Hygiene  and  First.  M.  W.,  Har¬ 
vard  School  of  Public  Health — Charac¬ 
teristics  of  Commercial  Air  Cleaners, 
Jan.  1954,  78-81. 

Silverman,  L.,  Associate  Profesror  of  In¬ 
dustrial  Hygiene  and  Rossano.  A.  T.  Jr.. 
Research  Fellow.  Harvard  School  of 
Public  Health-  Electrostatic  Effects  In 
Fiber  Filters  for  Aerosols  (Ref.  Sec.), 
May,  1954,  102-198 

Skiapar,  J.  H,,  District  Commercial  Sale.s 
Manager,  Southern  Dist’ict.  York  Corp 
— Al’  Conlitoning  Drug  Sto 'es  (Ref 
Sec  ),  Feb.  19.52.  91-192 
Smith,  L. — To  Zone  or  Not  to  Zone,  July, 
1951,  61-84. 

Smith,  N.  W„  La  Tart  L.  J.  and  Mills 
D.  L.,  Revere  Copper  &  Brass,  Inc. — 
Surface  and  Water  Temperatures  for 
Radiant  Heating  Systems,  Feb.  1954,  101- 
103 

Sparn,  F,,  President,  and  Ambrose,  E.  R., 
Air  Conditioning  Engineer,  American 
Gas  and  Electric  Service  Corp. — Progress 
of  the  Heat  Pump  During  the  Past  Dec¬ 
ade  (Ref.  Sec  ),  Sept.  1953,  88-97. 
Sprangar,  C.  R,,  Engineer,  The  Detroit 
Edison  Co. — Reducing  Customers'  Steam 
Demand  Aug.  1953,  107. 

Starn,  A.  Chief,  Engineering  Unit,  and 
Sheinbaum,  M.,  Industrial  Engineer, 
New  York  State  Dept,  of  Labor — Tail¬ 
pipe  Exhaust  Systems  for  Garage  Ven¬ 
tilation,  May,  19M.  65-68;  Design  Velocity 
in  Industrial  Exhaust  Systems,  Oct.  1952, 
112-116 

StinarP,  R.  L,,  Consulting  Engineer — Ultra- 
Safe  Heat  Loss  Cslculatlons  Increase 
Costa  and  Halt  Building,  Dec.  1952  ,  83-84. 
Slalharg,  C.  Fm  Assistant  to  Vice-Presi¬ 
dent,  The  H.  K  Ferguson  Co.,  Inc. — Cal¬ 
culation  of  Laboratory  Cooling  Loads, 
June,  1959,  69-72. 

Slratlan,  N.  C,,  Gilbert  Associates,  Inc. 
and  Kemmer,  F.  N.,  National  Aluminate 
Corporation  of  Chicago — Reducing  Re¬ 
turn  Line  Corrosion  oy  New  Makeup 
Treatment,  Nov,  1952,  105-197. 

Strack,  CIHfarp,  Editor— The  Degree-Day— 
A  Fuel  Estimating  Unit  (Ref.  Sec.),  Mar 
1964,  192-116. 

Sturrack,  W,,  Application  Engineer,  Lamp 
Division,  General  Electric  Co. — Artificial 
Lighting  and  its  Relation  to  Air  Condi¬ 
tioning  (Ref.  Sec.),  Jan.  1953,  191-112. 
Satsmaii,  S,,  Chief  Chemist  and  Fullman. 
J,  B.,  Technical  Representative,  Water 
Service  Laboratories.  Inc. — Corrosion  in 
Closed  Circulating  Water  Systems,  Oct 
1953,  77-82 

Tarnaff,  R.  M,,  Manager.  Thermobloc  Div.. 
Prat-baniel  Corp. — Heating  the  Small 
Rural  School,  Sept.  1951,  81-82;  Effective¬ 
ness  of  Fire  Tube  Inserts  in  Boilers  and 
Furnaces.  Dec.  1951,  63-64. 

Taikas,  Mf  Engineering  Dept.,  New  York 
University — A  Low-Cost  Solar  Heated 
House.  Aug.  1959,  72-74. 

Tarry,  N.  Consulting  Engineer — If  I 
Were  an  Advertising  Man.  Dec.  1959,  78; 
Architect-Engineer  Relations  Can  Im¬ 
prove  Engineering  Design,  June.  1959. 
99-91. 

Thatehar,  R,  D,,  Architect — Radiant  Heat¬ 
ing  with  Warm  Air — A  Split-System, 
July,  1954,  93-97. 

Thamas,  F.  A,,  Jr,,  School  of  Mechanical 
Engineering,  Georgia  Institute  of  Tech¬ 
nology — Canopy  Exhaust  Hoods  (Ref. 
Sec.),  April,  1959,  83-89,  Effectiveners  of 
the  Fog  Filter,  Feb.  1953,  113-115. 

Tiaslar,  A.  R,,  Superintendent  of  Manufac¬ 
turing^,  Lederle  Laboratories  Div.,  Amer¬ 
ican  Cyanamid  Co. — Air  Conditioning  in 
the  Production  of  Pharmaceutical  Prod- 
ucU,  Mar.  1*59,  63-66 


taoLaar,  C.  M,,  Application  Engineer  and 
Woodson,  J.  C.,  Commercial  Engineer, 
General  Electric  Co. — Air  Conditioning 
Retail  Stores  with  Self-Contained  Units 
(Ref.  Sec  )  June.  195J,  75-86. 

taaLaar,  C.  M.,  Application  Engineer.  Gen¬ 
eral  Elect’ic  Co. — Multiple  Installation 
of  Self-Contained  Air  Conditioners, 
Sept.  1959,  59-62. 

taaLaar,  C.  Application  Engineer  and 
Olsen,  R.  W.,  Supervisor,  Heating  Prod¬ 
uct  Service,  General  Elect'ic  Co. — Fac¬ 
tors  Affecting  the  Efficient  Burning  of 
Oil  (Ref.  Sec  ),  Sept.  1952,  88-192. 

Van  Read,  F.  L,,  Supervisor,  Production 
Engineering,  Orr  ic  Sembower,  Inc.— 
Correcting  Boiler  Steaming  Rates,  May, 
1953  R2-83 

Viats,'F.  N„  Consulting  Engineer,  Air  Pol¬ 
lution  Control  District  —  Atmospheric 
Sanitation  in  Los  Angeles  County,  Feb. 
1952.  86-89 

Van.  Brand,  R.  K.— Applications  of  a  Port¬ 
able  Continuous  Smoke  Recorder,  June, 
1959,  87-89. 

Wachtar,  G.  R,,  Manager  of  Sales  Engi¬ 
neering,  and  Gerhart  C  M..  Sales  En¬ 
gineering  Div.,  York  Co  p. — Year-Round 
Air  Conditioning  for  Residences  (Ref. 
Sec.),  May,  1951,  87-102. 

Wasan,  JL  Sturtevant  Div.,  Westing- 
house  Electric  Corp. — Cooling  Hot  Spots 
in  Industry  (Ref.  Sec.),  Sept.  1954,88-94. 

Wassmandarf,  W.  0~  Refrigeration  Sales 
Dept.,  The  Trane  Co. — Capacity  Control 
tor  Compressors,  Dec.  1954,  63-66. 

Waigal,  R.  Special  Research  Assistant, 
and  Harris,  W.  S.,  Research  Professor, 
University  of  Illinois — Steam  and  Hot 
Water  Heating  for  Houses  (Ref.  Sec.), 
Part  1,  Sept.  1950,  67-82;  Part  2,  Oct.  1950. 

87- 102. 

Wartf  O.  Vm  Manager,  Technical  Data  and 
Training  Section.  Wortnington  Corp. — 
Shell  and  Tube  Condensers  (Ref.  Sec.), 
Oct.  1954,  100-106. 

Wkykraw,  G.,  Chief  Engineer,  Giffels  and 
Vallet,  and  Kitchen,  W.,  Project  Engi¬ 
neer,  Kellogg  Co.— Dehumidifleation  Cuts 
Comfort  Conditioning  Load,  April,  1950, 
80-81. 

Williams,  M.  J„  Engineer,  The  Trane  Co. — 
Air  Conditioning  for  Churches,  Dec.  1959, 
59*62 

Wilsan,  N.  Bh  Commercial  Sales  Manager, 
The  Brooklyn  Union  Gat  Co. — Generator 
Hook-up  Supplies  Large  Amounts  of  Hot 
Water,  Aug.  1951,  75-76;  Auxiliary  Heat¬ 
ing  for  Churches,  Nov.  1951,  86. 

Walpdfif  N.  N„  Associate  Editor — Air  Con¬ 
ditioning  Design  Data  for  Commercial 
Applications,  Feb.  1959,  68-71;  Laws  and 
Regulations  Controlling  School  Heating 
and  Ventilating.  Mar.  1951,  79-73;  April, 
1951,  195-197;  May,  1951.  193-196;  June, 
1951,  96-99;  Air  Conditioning  Design  Data 
for  Food  Industries,  Sept.  1951,  83-84; 
Gas-Fired  Heating  Equipment.  Oct.  1952, 

88- 91;  Air  Conditioning,  Refrigeration 
and  Heating  and  Ventilating  Courses 
Offered  by  Colleges,  Aug.  1953,  87-99; 
Sept.  1953,  99-192;  Air  Conditioning  and 
Refrigeration  Courses  in  Vocational 
Schools,  Oct.  1953,  103-194;  Nov,  1953,  94, 
130. 

WMdsen,  J.  C,,  Commercial  Engineer,  and 
toeLaer,  C.  M.,  Application  Engineer, 
General  Electric  Co. — Air  Conditioning 
Retail  Stores  with  Self-Contained  Units 
(Ref.  Sec.),  June,  1959,  75-86. 

Weelrick,  W.  R^  Dean  of  Engineering,  The 
University  of  Texas  —  Warm  Climate 
Livability  of  Six  Texas  Houses,  May, 
1952  73-78. 

Wright,  Consultant.  Herman  Nelson 
Div.,  American  Air  Filter  Co..  Inc. — 
Fundamentals  of  Schoolroom  Heating 
and  Ventilating.  Feb.  1951,  87-89. 

Wunderis,  J.  A~  Division  of  Industrial 
Hygiene,  and  Bourne.  H.  G.,  Jr.,  Engi¬ 
neer  in  Charge,  Ohio  State  Department 
of  Health— Small  Air  Flow  Measurement, 
April,  1950,  77-78 

Xantsn,  W.  A.,  Superintendent.  Division 
of  Sanitation  —  Large-Scale  Odor  and 
Dust  Control,  Aug.  1951,  65-67. 

VMry,  W.  R_  Air  Conditioning  Div.,  West¬ 
lnghouse  Electric  Corp. — Problems  In 
Residential  Air  Conditioning,  Aug.  1953. 
77-81;  Year-Round  Air  Conditioning  (Ref, 
Sec.),  June,  1954,  88-192. 

York,  J.  R.,  Building  Service  Engineer, 
Stone  &  Webster  Engineering  Corp. — 
Methods  of  Supporting  Pipe,  Part  1. 
May,  1950.  57-49;  Part  2.  June.  1959,  92-94; 
Part  3.  July,  1*50,  79-82;  Part  4.  Aug.  1959, 
99-93;  Part  5,  Sept.  1959.  91-92;  Part  6. 
Oct.  1959,  83-86;  Part  7,  Nov.  1959,  89-91, 
Part  8.  Dec.  1959.  81-82;  Part  9.  Jan  1951. 
68-70;  Part  19.  Feb.  1951,  116-118;  Water 
and  Plumbing  Systems  for  a  Modern  In¬ 
dustrial  Plant,  Part  1,  Mar.,  1952.  67-73; 
Part  2,  April.  1952  104-108;  VentiUtlon 
and  Air  Conditioning  for  Laboratories 
(Ref.  Sec.),  Nov.  1953,  80-86. 

Xiac^,  J.  R^  Revere  Copper  &  Brass,  Inc. 
— %now  Melting  System  Design  for  a 
Shipping  Center,  May,  1952,  83-84. 
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Use  the  convenient  prepaid  postcard  appearing  on 
page  143  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 

Air-Cooled  Condensing  Units 

'I'hree  air-cooled  condensing  units  with  suction-coolcd 
motor  compressors  are  added  to  the  Copelametic  air  con- 
tioning  line  by  Copeland  Refrigeration  Corp.,  Sidney, 
Ohio. 

The  self  -  contained 
units  are  being  produced 
in  2,  3,  and  5-hp  sizes. 

They  are  designed  for 
air  conditioning  and 
other  high  suction  pres¬ 
sure  applications. 

The  standard  unit  con¬ 
sists  of  a  suction-co«)led 
motor-compressor,  a  fin- 
ned-tul)e  condenser,  relay  box,  twin  fans,  and  a  receiver 
mounted  on  a  steel  base.  The  assembly  is  c«)mplete  with 
all  refrigerant  and  electrical  fittings.  It  Ls  ship|>ed  dehy¬ 
drated  with  a  normal  charge  of  factory-approved  oil  and 
a  standard  Freon  holding  charge. 

Overall  dimensions  for  the  2  and  3-hp  units  are:  length, 
40.23  in.;  depth,  2*.).25  in.;  height,  10.25  in.  (2  hp)  21.25 
in.  (3-hp)  The  dimensions  of  the  5-hp  model  are:  length, 
45  in.;  depth,  33.12.5  in.;  and  height,  27.H2.5  in. 

Specification  sheets  covering  all  models  are  available 
on  request. 

More  information?  Circle  Item  I  on  postcard,  page  143. 


Improved  Sound  Level  Meter 

A  .sound  level  meter  has  been  improved  by  H.  H.  Scott, 
Inc.,  (Cambridge,  Mass.  The  improve<l  im>del.  No.  410-(^, 
has  a  separate  output  stage  for  driving  sound  analyzers, 
peak  noise  indicators,  graph¬ 
ic  level  recorders,  and  other 
accessory  equipment.  This 
removes  the  necessity  of 
switching  off  the  indicating 
meter  movement  to  avoid  in¬ 
troducing  distortion  caused 
by  the  rectifying  acti<m  «>f 
the  indicating  meter. 

Used  for  measuring  noise, 
sound  and  vibration  from 
e<|uipment  such  as  blowers 
and  ventilating  fans,  the  meter  meets  the  specifications 
of  the  American  Standards  Association  for  sound  level 
meters.  Its  sound  level  range  is  from  from  .34-140  dh 
above  the  standard  ASA  reference  level  of  0.(K)02  dynes 
|»er  s<{uare  centimeter.  It  uses  hearing-aid  batteries  with 
an  operating  life  of  fifty  hours. 

I'he  meter  is  available  with  a  range  of  accessories,  in¬ 
cluding  vibration  measuring  e(|uipment,  acoustic  calibra¬ 
tor,  and  peak  noise  indicator. 

More  information?  Circle  Item  2  on  postcard,  page  143. 


$«lf-Cleaning  Spray  Nozzles 

A  self-cleaning  spray  nozzle  for  central  system  air  con¬ 
ditioners  that  will  discharge  lint  or  other  fine  foreign 
matter  from  its  orifice  is 
announced  by  Carrier 
Corp.,  Syracuse,  N.  Y. 

Trade-named  (^ant-Clog, 
the  spray  nozzles  will  be¬ 
come  standard  equipment 
in  the  company’s  new 
spray-type  air  condition¬ 
ers.  Available  in  conven- 
ti«»nal  sizes,  they  can  he 
used  to  replace  existing 
nozzles  in  a  variety  of  air  conditioning  equipment. 

If  lint  or  other  foreign  material  is  caught  behind  the 
orifice,  pressure  from  the  water  builds  up  within  the  noz¬ 
zle  forcing  a  flexible  diaphragm  to  stretch  and  thereby 
enlarge  the  orifice.  In  the  expanded  position  of  the  orifice, 
the  restrictive  particles  are  ex|)elled. 

Nozzles  for  medium  f»ressures  are  made  in  two  sizes 
with  a  low  pressure  cap  available  for  the  smaller  model. 
The  caps — which  are  that  part  of  the  nozzle  containing 
the  flexible  diaphragm — will  fit  many  existing  nozzles. 
More  information?  Circle  Item  3  on  postcard,  page  143. 


Diesel  Engine  Drives  Welder 


A  diesel-powered  welder  for  construction,  pif)e  line,  and 
structural  welding  is  announced  by  The  Lincoln  Klectric 
do.,  (’leveland,  Ohio. 

Called  the  Shield-Arc  SAK-2.50,  the  welder  is  rated  for 
2.50  amp  at  40-v,  on  a  (A)%  ctmtinuous  dutv  evde.  It 
weighs  a|)proximately  20% 
less  and  is  1  ft  shorter  in 
length  than  a  comparable 
.3(K)-amp  welder. 

The  machine  Ls  an  addi¬ 
tion  to  the  company’s  line 
of  dual,  continuous  control 
welders  which  provide  reg¬ 
ulation  of  both  voltage  and 
amperage  throughout  the 
output  range.  The  ty|)e  of 
arc  can  l»e  controlled  as  well  as  the  intensity  to  |)ermit 
welding  in  all  positions  and  under  varying  conditions  of 
field  welding.  It  has  a  range  of  .50  to  2.50  amp,  handling 
electrodes  from  1/16  to  */4-in.  in  diameter. 

From  no-load  to  full-rated-load,  sfieed  variation  of  the 
engine  is  regulate<i  to  less  than  3Vii%-  welding  gen¬ 
erator  is  equipiied  with  power  outlets  to  provide  115-v, 
d-c  auxiliary  power  for  o|>erating  tools  and  lights. 

The  welder  is  powered  by  a  diesel  engine,  the  I)IX-4I), 
developed  by  the  Hercules  Motor  Corp.,  Canton,  Ohio. 
'I'he  motor  is  a  4-cylinder,  4-cycle  engine  with  a  U)6  cu  in. 
displacement,  rated  at  .39  hp  at  1760  rpm.  It  is  e«{uipped 
with  a  12-v  starting  motor  and  an  ether  injection  system 
for  cold  weather  starting. 

More  information?  Circle  Item  4  on  postcard,  page  143. 
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Fon  Hos  Airfoil  Blodot 

Airfoil  blades,  with  a  patented  design,  are  used  for  a 
line  of  centrifugal  fans.  Type  BC,  made  by  Ilg  Electric 
Ventilating  Co.,  Chicago,  III. 

The  backward-curved,  aluminum  airfoil  blade  design, 
developed  by  the  company, ^produces  freedom  from  air 
flow  aepararation  at  normal  working  pressures.  The  re¬ 
sulting  elimination  of  an  open  vortex  region  on  the  under 
side  of  the  blade  enables  the 
fan  wheel  to  develop  high  peak 
efficiencies  and  to  operaU; 
quieter  than  previous  designs. 

The  fans  have  sparkproof 
construction  and  non-over^ 
loading  characteristics.  Tlieir 
construction  meets  require¬ 
ments  for  both  Class  I  and  11 
fierformance,  permitting  o|)er- 
ati«*i)s  up  to  a  maximum  tip 
sfjeed  of  13,5(X)  fpm. 

An  overhung  fan  wheel  provides  a  free  inlet  area,  un¬ 
obstructed  by  bearings  or  supports.  The  housings  can  be 
rotated  on  the  job  for  changing  the  discharge  arrange¬ 
ment  when  desired. 

Six  basic  sizes  comprise  the  line.  Each  size  is  available 
with  dire<'t-connected  (illustrated)  or  belted  drive.  A 
choice  of  dual  voltage  motors  in  direct-connected  types 
consists  of  ll.S/23()  v,  single-phase  or  220/440  v,  three- 
phase.  I'bree  housing  finishes  are  obtainable  to  meet  dif¬ 
ferent  atmospheric  conditions:  Corrosite,  and  air-dry, 
vinyl  resin  coating,  for  strong  acid  or  alkali  conditions; 
l.enkote,  a  baked-on  Hakalite  phenolin  resin  coating,  for 
strong  acid  or  alkali  condititms;  and  Thermoplastic,  for 
ex(;essive  moisture  and  mild  acid  conditions. 

Optional  fan  accessories  include:  variable  air  controller, 
which  provides  air  volume  control  for  a  range  of  condi¬ 
tions;  a  clean-out  door,  which  is  mounted  in  the  scroll 
of  the  housing;  and  drains,  fitted  with  a  nipple  and  cap 
or  drain  cock,  for  the  removal  of  water  due  to  conden¬ 
sation. 

Mora  information?  Circia  Itam  5  on  postcard,  page  143. 


R*mot«  or  Pockogod  Cooler 

An  air  conditioner  for  homes,  stores,  and  small  business 
buildings  is  announced  by  Worthington  Corp.,  Harrison, 
N.  J. 

Known  as  Flexi-Cool,  the 
section  that  may  be  added 
alone  to  an  existing  furnace. 

Assembled  as  a  unit,  the  sec¬ 
tion  can  also  lie  installed  re¬ 
motely  with  duct  work  extend¬ 
ed  to  the  conditioned  area. 

The  unit  is  available  in  2,  3, 

5,  and  TVs’hp  sires. 

Where  water  is  scarce,  the 
cooling  section,  as  a  unit,  may 
l>e  c«)nnected  to  an  air-cooled 
condenser.  An  installation  can 
be  made  in  any  type  hom<'  with  the  various  sections 
ass(‘mble<l  as  a  complete  unit. 


unit  has  a  cooling  cycle 


The  air  conditioner  can  be  adapted  to  such  limited 
space  installations  as  crawl  spaces,  attics,  closets,  base¬ 
ments,  and  garages.  It  may  be  mounted  on  the  floor  or 
hung  on  joists  from  the  ceiling.  The  sections  may  be 
arranged  in  various  combinations  to  enable  vertical  or 
horizontal  positioning,  and  the  position  of  the  air  intake 
and  delivery  may  be  arranged  accordingly. 

Dimensions  of  the  2,  3,  and  5-hp  units  are  approxi¬ 
mately  24  in.  high,  38  in.  wide,  and  21  in.  deep;  the 
7V^-hp  unit’s  dimensions  are  .39  x  43  x  26  in. 

If  a  remote  installation  is  desired,  the  blower  and  cool¬ 
ing  coil  can  be  installed  as  a  unit  and  a  water-cooled 
condensing  unit  or  an  air-cooled  condensing  unit  can  be 
installed  in  a  remote  location. 

More  information?  Circle  Item  6  on  postcard,  page  143. 


Baieboard  Enclosure 

An  enclosure  for  cast  iron  baseboard  radiation  which 
conceals  the  valve  control  is  announced  by  Crane  Co., 
Chicago,  111.  The  control  enclosure  has  a  snap-on  cover 
panel  and  a  valve  with  a  hinged  handle  that  pulls  to  a 
horizontal  position  for  adjustments,  then  fli|)s  to  a  verti¬ 
cal  position  within  the  enclosure. 

Use  of  the  snap-on  cover  eliminates  screws,  bulges  or 
protruding  handies.  When  decorating  is  being  done,  the 
cover  can  be  removed  for  painting;  subsequent  removal 
of  the  cover,  either  for  venting  or  adjustment  of  the  valve, 
will  not  mar  the  paint  job. 

Other  improvements  to  the  company’s  Type  RC  radiant 
convector  baseboard  include  the  addition  of  new  leg  end 
sections  that  facilitate  installation  and  improve  appear¬ 
ance;  a  concealed  intermediate  support  bracket  that  sup¬ 
plements  leg  end  sections  and  helps  carry  the  load  of  long 
panels;  and  an  anchor  that  permanently  secures  the  base¬ 
board  panel  to  the  wall. 

As  an  additional  service  to  branches  and  wholesalers, 
baseboard  sections  when  so  specified  will  be  assembled 
into  panels  up  to  a  maximum  of  8  lin  ft  at  the  factory 
at  no  additional  charge. 

More  information?  Circle  Item  7  on  postcard,  page  143. 


Circular  Torch  Burns  LP-Gas 

Two  circular  torches,  designed  for  operation  with 
LP-gas,  are  placed  on  the  market 
by  Mutual  Liquid  Gas  and  Equip¬ 
ment  Co.,  Gardena,  Calif. 

The  torches  are  used  for  solder¬ 
ing  large,  streamline  copper  pipe. 

They  distribute  heat  around  the 
entire  joint  in  one  o|>eration,  there¬ 
by  reducing  the  heating  time. 

Model  No.  4S  has  two  tips  and 
produces  a  broad  flame,  while 
Model  No.  4R  utilizes  five  tips  and 
produces  a  pointed  flame.  Both 
torches  will  generate  2350  deg  F'  in  the  same  time.  They 
operate  on  direct  tank  or  regulated  pressure,  and  will 
handle  copper  pipe  up  to  6  in.  They  can  also  Ik?  used  for 
sweating  out  lead  in  pipe  and  large  sewer  joints. 

More  information?  Circle  Item  8  on  postcard,  page  143. 


116 


DECEM8IR,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


News  of  Equipment  end  Materieis 


is  heated  while  removing  Hash  steam  and  cooling  conden¬ 
sate  to  approximately  2()()  deg  F  before  the  condensate 
is  returned  to  the  boiler.  The  live  steam  section  is  used  to 
supply  the  additional  heat  required  to  maintain  the  ser¬ 
vice  water  at  the  desired  temperature. 

An  advantage  of  the  system  is  that  it  permits  the  boiler 
to  operate  as  a  closed  system  since  steam  drawn  from  the 
boiler  is  condensed  and  returned  as  condensate.  Prac¬ 
tically  no  boiler  water  make-up  is  required. 

Both  horizontal  and  vertical  units  are  available  in  a 
range  of  eight  standard  sizes  to  meet  laundry  capacities. 
The  smallest  unit  can  heat  870  gph  of  water  from  40  to 
180  deg  F,  sufficient  for  the  needs  of  a  laundry  pro(‘essing 
12,000  lb  of  clothes  per  40-hr  week.  The  largest  standard 
unit  can  heat  13,920  gph  of  water  from  40  to  180  deg, 
enough  for  a  laundry  handling  192,000  lb  of  wash  in 
each  40-hr  week. 

More  information?  Circle  Item  1 1  on  postcard,  page  143. 


Saw  Cuts  in  Cramped  Spaces 

A  pneumatic  chain  saw  for  cutting  timbers  in  cramped 
spaces  is  being  produced  by  Mall  Tool  Co.,  Chicago,  Ill. 

Known  as  Model  2P18,  the  saw  has  a  %-in  chain,  and 
its  cutting  bars  are  avail- 
able  sizes  from  to  30 
in.  The  saw  sufficiently 
to  be  maneuvered 
one 

by  a  rotary  air 
motor  that  requires  46  cfm 

is  classi-  ■  r 


at  90  psi,  the 
bed  as  a  high  capacity,  j 

heavy  duty  model  capable 
of  sawing  timbers  up  to  60 

in.  in  diameter  by  cutting  from  both  sides.  It  is  made  of 
aluminum  and  has  an  automatic  motor  oiler  and  a  trig¬ 
ger  throttle. 

The  price  of  the  saw  includes  a  chain  te^'aii  kit,  a 
hie,  assembly  tools,  gear  lubricant,  and  a  %  in.  air  hose. 
More  information?  Circle  item  9  on  postcard,  page  143. 


Fluid  Dissolvat  Oil  Sludge 

An  additive  for  Nos.  4,  5,  and  6  fuel  oil  that  dissolves 
sludge  is  available  from  Stewart-Hall  Chemical  Corp., 

In  to  dissolving 

the  which 

also 

breaks  up  gels 

the 

The  the  addi- 

to  systems 

and  increase  the 

efficiency  of 

Both  non-corrosive  and  non-explosive  in  nature,  the 
additive  has  a  Hash  point  of  2(X)  deg  F.  It  has  U.  8.  Coast 
Cuard  certification  No.  121. 

A  free  demonstration  kit  is  offered  by  the  company  for 
making  tests  and  comparisons. 

More  information?  Circle  Item  12  on  postcard,  page  143. 


Round  Thermoitat 

A  round  thermostat,  Model  TR-125,  is  available  from 
Crise  Controls  l)iv..  Aero 
Mfg.  Co.,  Columbus,  Ohio. 

An  encl«)sed  snap  action 
switch  makes  or  breaks  the  ^ 

circuit.  No  leveling  is  nec-  B 

essary.  v*  i  in  B 

Separate  scales  are  pro-  Mj 

vided  for  room  temperature  ^B* 

and  tem|)erature  setting.  An 
adjustment  lever  permits 
positive  settings. 

An  adjustable  heater  covers  a  range  of  0.35  to  1.2 
amp.  The  cover  is  removable  and  may  be  painted  to 
match  the  surroundings. 

Two  models  are  available,  the  TR-12.5,  designed  for 
low  voltage  circuits  and  the  TR-125  M  for  millivolt  cir¬ 
cuits. 

More  information?  Circle  Item  10  on  postcard,  page  143. 


Device  Oils  Threading  Dies 

A  means  of  Hooding  dies  with  cutting  oil  while  thread¬ 
ing  pipe  with  hand  die  stocks, 
by  hand  or  power  drive,  is 
announced  by  The  Ridge  Tool 

Called  the  Ridgoilr,  the  de- 
vice  is  portable  and  consists 
of  a  removable  15-in.  wide 
chip  pan  in  an  oil  reservoir  e  i 

with  a  carrying  bail,  from  ^ 

which  a  screened  hose  con- 
nects  with  a  hand-o{)erated  oil  fT 
pump-gun.  Placed  under  the  ' 
work,  the  device  catches  oil, 

chips,  and  cutoffs  keeping  Hoors  clean,  while  allowing  a 
stream  of  clean  oil  on  dies,  thereby  cooling  and  protecting 
them. 

More  than  95%  of  the  oil  is  saved  and  used  over  and 
over. 

More  information?  Circle  Item  13  on  postcard,  page  143. 


Laundry  Water  Heater 

To  enable  commercial  laundries  to  increase  their  pro¬ 
ductive  output  without  increasing  their  present  boiler 
capacity.  The  Patterson-Kelley  Co.,  Inc.,  F.ast  Strouds¬ 
burg,  Pa.,  has  developed  a  series  of  eight  packaged  stor¬ 
age  water  heaters  called  Steam-Mizer. 

The  packaged  system  consists  of  a  water  storage  tank, 
a  combined  condensate  cooling  and  live  steam  heating 
section,  and  a  circulating  pump,  together  with  tempera¬ 
ture  regulator,  pump  controls,  and  other  accessories. 

In  operation,  water  in  the  storage  tank  is  continuous! v 
circulated  by  the  pump  through  an  open  end  shell-and- 
tube  heat  exchanger.  As  it  circulates  over  the  combined 
heating  elements  the  water  is  heated  by  live  steam  in  one 
coil  and  by  high-pressure  condensate  in  the  other.  All 
return  high-pressure  condensate  from  steam-operaterl 
equipment,  together  with  condensate  from  the  live  steam 
coil,  is  passed  through  the  condensate  coil.  Service  water 
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Pump  UsM  Hmat  Exchanger 

A  high  temfjeraturn  pump  with  an  integral  heat  ex> 
changer  ii  added  to  the  line  of  pumpa  made  by  ('hempump 
Corp.,  Philadelphia,  Pa.  The  new  pump  is  designed  for 
handling  Dowtherm,  ArrKihlor,  hot  fats,  hot  oils,  and 
similar  fluids  at  temjteratures  as  high  as  KMM)  deg  F. 

As  with  previous  models,  pum|ied  fluid  enters  the  rotor 
chamlier  of  the  c')m* 
bined  motor  pump.  How* 
ever,  the  necked-down 
area  l>etween  tiie  motor 
and  pump  sections  pro¬ 
vides  both  a  thermal 
barrier  and  a  narrow  re¬ 
striction  for  the  passage 
of  hot,  pum|>ed  fluid.  A 
secondary  impeller, 
mounted  on  the  n»tor,  circulates  rotor  chamlwr  fluid 
through  a  water  cooled  heat  exchanger  mounted  in  the 
circulation  line.  Intermixing  of  hot  fluid  in  the  pump 
chamber  and  relatively  cool  fluid  in  the  rotor  chaml)er 
is  very  slight.  De|)ending  upon  cooling  water  tem|)erature, 
putM|jis  of  this  design  can  handle  fluids  as  hot  as  ItMM)  deg 

F. 

Two  model  series  have  the  necked-down  design  for 
high  teinfierature  work.  Model  CHS  pumps  are  available 
in  5  and  7*/^-hp  sizes  and  Model  CFT  units  in  %  and 
IVi'hp.  Maximum  head  developed  is  19.5  ft,  and  the  maxi¬ 
mum  capacity  is  2.50  gpm. 

More  information?  Circle  Item  14  on  postcard,  page  143. 


Suspantion  Coupling 

A  coupling  for  suspension  unit  heaters,  air  condition¬ 
ers,  heating  and  air-conditioning  ducts,  pipes,  and  bus 
<lucts  is  made  by  The  Kamset  Fastening  System,  Win¬ 
chester-Western  Div.,  Olin  Mathieson  Chemical  Corp., 
('leveland,  Ohio. 

Called  the  Drive-Thru,  the  coupling  is  used  in  place  of 
the  conventional  threaded  stud  and  coupling.  It  can  be 
use<l  with  a  V4*'n.  drive  pin  only. 

More  information?  Circle  Item  15  on  postcard,  page  143. 


8-lnch  Cloanout  Door 

A  steel  ash  pit  or  chimney  cleanout  door  in  the  8  x  8-in. 
size  is  announced  by  The  Majestic  Co.,  Inc.,  Huntington, 
Ind.  Featuring  a  recessed  door  with  an  integral  hinge, 
the  new  miulel.  No.  80-H.  is  in  quantity  production  and 
will  Im;  available  through 
building  supply  and  hard¬ 
ware  dealers. 

F<)rmed  of  carbon  steel, 
the  entire  door  is  given  u 
green  baked-enamel  finish 
at  the  factory.  The  door 
itwlf  is  8  in.  si|uare  to  ct»v- 
er  a  chimney  ac('ess  hole 
7*/L*  sijuare.  The  door 
frame  is  over  2^  in.  wide, 
with  die-flanged  edges  for 

rigidity  and  a  neat  ap(M‘arance  when  installed. 


Permanently  attached  to  the  frame  with  an  integral 
hinge,  the  access  door  is  recessed  to  fit  into  the  frame 
and  has  a  latch  that  serves  both  as  an  opening  handle 
and  as  a  lock  to  hold  the  door  in  the  closed  position. 
Integral  mortar  locks  serve  to  anchor  the  frame  in  place. 
More  information?  Circle  Item  16  on  postcard,  page  143. 


Drum-Type  Humidifier 

A  humidifier  which  can  humidify  areas  up  to  15,(K)0 
cu  ft  for  residential,  commercial,  or  industrial  applica¬ 
tions  is  manufactured  by  Swan  Humidifier  Co.,  Inc.,  Ball- 
ston  Spa,  N.  Y. 

Two  sheets  of  vinyl  plastic,  4f)  ft  long,  are  rolled  con¬ 
tinuously  from  the  cen¬ 
ter  drive  hub  of  an  evap¬ 
orating  drum,  which  is  5 
in.  wide  by  13  in.  in  diam¬ 
eter,  to  the  outer  surface. 

One  sheet  is  perforated  at 
Vh-ih.  intervals,  and  the 
other  is  plain  to  avoid  in¬ 
terlocking  of  the  perfora¬ 
tions.  This  gives  an  evap¬ 
orating  surface  of  70  sq  ft. 

The  drum  rotates  at  3  rprn  in  4*4.  in.  (*f  water,  giving  a 
total  of  210  sq  ft  of  water-covered  surface,  over  which 
340  dm  of  air  is  directed. 

A  molded  plastic  cover  enclose.s  the  evaporating  drum’s 
motor  and  fan  and  funnels  air  from  the  fan  through  the 
evaporating  drum.  A  water  refilling  funnel  is  built  into 
the  cover  of  portable  models. 

Available  in  InUh  automatic  and  portable  models,  the 
humidifier’s  specifications  are:  21  *^2  in.  high;  18%  in. 
wide;  21  in.  deep;  weight,  20  lb;  grille  113%  x  9  in;  air 
filter,  16  x  20  x  %  in.;  and  water  pan  capacity,  17-qt. 

The  humidifier  is  controlled  by  a  humidistat  and  is  ad¬ 
justable  to  small  areas. 

More  information?  Circle  Item  17  on  postcard,  page  143. 


Motor  Is  Totally  Enclosed 

'A  fractional  horsepower  motor  is  added  to  the  line  of 
totally-enclosed,  fan  cooled  motors  made  by  ('entury  Klec- 
tric  Co.,  St.  Louis,  Mo.  The  motor  is  enclosed  in  the  new 
re-rated  framee.  It  is  be¬ 
ing  manufactured  in  sizes 
from  %  to  100  hp  f«ir 
single  phase  and  poly¬ 
phase  power  supply. 

Illustrated  in  the  photo¬ 
graph  is  the  %-hp  mot<»r 
which  is  recommended  for 
use  in  dirty,  dusty  and 
fume-  and  mist-laden  at¬ 
mospheres.  The  motor’s  ventilating  fan  is  cast  integrally 
with  the  rotor  and  acts  as  a  rotating  seal,  llie  aluminum 
rotor  has  skewed  laininatioas. 

Plastics  and  plastic  coated  w  ire  are  used  for  the  stator 
windings.  NF.MA  standard  P  and  C  brackets  are  available 
for  bolting  the  motor  to  a  machine  or  a  machine  to  the 
motor. 

More  information?  Circle  Item  18  on  pottcard,  page  143. 
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Diffuser  Holds  Loud-Speaker 

One  ceiling  opening  suffices  for  both  public  address  or 
piped  music  system  and  air  delivery  with  a  new  air  dif- 
faser  designed  by  Connor 
Engineering  Corp.,  Dan¬ 
bury,  Conn.,  to  accommo¬ 
date  an  8-in.  high  fidelity 
speaker.  It  is  recommend¬ 
ed  for  air  terminals,  plant 
cafeterias,  manufacturing 
and  assembly  areas,  and 
similar  spaces. 

By  mounting  the  8|)eaker  within  the  air  diffuser,  tlr* 
sound  source  enjoys  the  same  strategic  ceiling  location  as 
the  diffuser,  assuring  distribution  of  both  air  and  sound. 
The  air  discharge  does  not  distort  the  sound  quality  nor 
are  the  capacity  and  performance  of  the  diffuser  affected 
hy  the  addition  of  the  speaker  housing. 

The  combination  loud-S|)eaker  and  air  diffuser  is  avail¬ 
able  in  three  neck  sizes,  14.  16,  and  18  in.,  with  or  with¬ 
out  a  damper.  Any  extended  range  8-in.  speaker  may  he 
used. 

More  information?  Circle  Item  19  on  postcard,  page  143. 

Electronr^  Control  System 

An  electronic  sufjervisor  that  follows  preset  programs 
and  automatically  switches  on  or  off  up  to  forty  groups 
of  remote  operations — ea<h  on  its  own  time  schedule — 
has  l)een  designed  hy  Interna- 
ti«mal  Business  Machines  Corp., 

New  York,  N.  Y.  The  control  sys¬ 
tem  will  start  and  stop  motors  for 
ventilating  systems,  t)|)en  and 
close  valves,  and  control  air  con¬ 
ditioning  and  heating  systems.  A 
feature  of  the  control  system  is 
that  it  uses  carrier  current  sig¬ 
nals  and  operates  over  existing 
electrical  circuits.  It  does  not  re- 
(juire  the  installation  of  trans¬ 
mission  wires.  A  second  f«*ature 
is  the  central  o|)erations  panel  (illustrated).  With  it  a 
plant  or  school  building  superintendent  can  check  on  re¬ 
mote  electrically  controlk-d  services  hy  glancing  at  the 
indicator  lights  on  the  panel. 

If  it  is  necessary  to  depart  from  a  preset  program, 
manual  o|)eration  of  the  control  system  is  possible.  A 
supervisor  can  break  in  on  it  at  the  central  panel  to  turn 
on  facilities  for  s|>ecial  purposes,  or  he  can  break  in  at 
the  remote  relay  to  turn  on  lights  or  to  stop  motors,  for 
example,  in  a  particular  .section  of  a  building. 

The  basic  components  of  the  system  are  its  central 
operations  panel,  transmitter,  and  coded  relays.  The  cen¬ 
tral  operations  panel  is  the  source  of  the  system’s  direc¬ 
tions,  Through  its  relays  and  an  electronic  transmitter, 
pulses  are  sent  to  coded  relays  for  the  operation  of  elec¬ 
trical  services,  with  the  coded  relays  rejecting  all  pulses 
other  than  those  to  which  they  are  preset  to  respond.  In 
the  event  that  it  becomes  necessary  to  expand  the  system, 
it  is  so  designed  that  additional  circuits,  relays,  and  pro¬ 
gramming  units  may  he  installed  at  any  time. 


The  new  central  control  is  a  carrier  current  system 
which  utilizes  commercial  60-cycle  power  and  lighting 
circuits  for  the  transmission  of  its  supervisory  signals. 
The  signals  or  pulses  are  sufierimposed  on  the  existing 
circuits  and  do  not  interfere  with  regular  electrical  func¬ 
tions. 

More  information?  Circle  Item  20  on  postcard,  page  143. 


A  line  of  horizontal  motors  with  face  tvpe  mounting 
brackets  for  direct  connection  to  driven  equipment  has 
been  develoj)ed  hy  U.  S. 

Electric  al  Motors  Inc., 

Los  Angele.s,  Calif.  The 
motors  are  built  to  re¬ 
rated  NEMA  specifica¬ 
tions  and  carry  the  trade 
name  IJniclosed. 

f  itted  with  the  com¬ 
pany’s  Unimount  face 
type  mounting  brackets  in 
either  NEMA  Style  (]  or  Stvie  I)  ( ill’’ aerated )  8})ecifica- 
tions,  the  motors  can  l>e  connected  and  automatically 
aligned  to  the  driven  ecpiipment.  St>le  C  brackets  accom¬ 
modate  holts  from  the  driven  machine,  while  Style  1) 
jcermits  bolting  from  the  motor  side.  They  are  available 
in  ratings  from  1  to  .'10  hp. 

The  motors’  integrally  cast,  one-piece  frame  is  heat- 
treated  to  prevent  warpage,  and  the  windings  are  pro¬ 
tected  by  asbestos.  The  split-type  cotiduit  box  may  he 
IcH’ated  on  either  side  of  the  motor.  The  rotors  are  solid 
cast  and  dynamically  balanced. 

More  information?  Circle  Item  21  on  postcard,  page  143. 

Pump  Has  Vacuum  Switch 

A  lightweight  portable  pump  for  emergency  use  is  built 
hy  Hypro  Engineering,  Inc.,  Minneapolis,  Minn.  It  is 
(’(]uipped  with  a  vacuum  switch  that  permits  untended 
o[)eratii)n. 

Weighing  26  Ih  with 
the  motor,  hinged  carry¬ 
ing  handle,  and  vacuum 
switch,  the  pump  has  a  ca¬ 
pacity  of  S  gpm  with 
pressurtMi  up  to  .30  Ih.  The 
unit  can  he  moved  from 
one  8{H)t  to  another  within 
industrial  plants  when¬ 
ever  fast  water  transfer  is  required.  The  vacuum  switch 
guards  against  burned  out  inqiellers  hy  stopping  the 
pump’s  motor  automatically  when  the  liquid  supply  runs 
dry. 

Handling  either  clean  or  dirty  water  with  a  minimum 
of  clogging,  the  pump  will  lift  water  up  to  10  ft  unprimed 
or  22  ft  primed  and  has  outside  threaded  ports  for 
standard  female  garden  hose  couplings.  The  pump’s  hol¬ 
low  shaft  slips  directly  on  the  moti.'r  shsO.  eliminating 
the  need  for  a  base  plate  or  coupler. 

The  motor  is  a  14  hp,  1  lO-v,  heavy  duty,  capacitor  tyfie 
with  a  manual  reset  overload  protector  and  a  IS-ft  cord. 
More  information?  Circle  Item  22  on  postcard,  page  143. 
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Pump  Hos  N«opr#iM  Impeller 

A  aeries  of  Neoprene  rubber  impeller  pumps  from 
%  to  1V4  in.  iron  pipe  size  is  introduced  by  American 
Machine  Frfxlucts,  Inc.,  New  York,  N.  Y. 

Combining  features  of  gear  and  centrifugal  types,  the 
pumps  are  intended  for 
use  where  a  low  pressure 
pump  is  required  to  trans¬ 
fer  liquids  that  do  not 
affect  bronze  or  Neoprene. 

They  are  made  with  pres¬ 
sure  ranges  to  30  psi,  de¬ 
pending  upon  the  model, 
and  flow  rates  to  55  gpm. 

Capable  of  operating  in 
either  direction  at  low  or 
high  speeds,  the  pumps 
are  suitable  on  farms  and  in  homes  for  draining  hot  water 
tanks  and  cellars;  for  refr,igeration ;  and  in  industrial 
plants  for  coolants. 

The  impeller  is  replaceable  and  is  keyed  to  the  shaft. 
The  pump  itself  is  made  entirely  of  l>earing  bronze,  while 
the  shaft  is  made  of  stainless  steel.  It  will  pass  small 
particles  of  foreign  matter  and  abrasives  without  jam¬ 
ming. 

The  unit  is  self-priming  to  about  15  or  20  ft  when  wet 
and  should  operate  at  the  lowest  speed  commensurate 
with  good  delivery.  Speeds  range  from  100  rpm  to  a 
maximum  of  1750  rpm. 

The  pumps  are  supplie<l  to  operate  with  standard  high 
starting  torque  motors  from  hp  and  up,  de|)ending 
upon  the  model.  They  arc  available  through  industrial, 
marine  and  hardware  distributors. 

Mora  information?  Circia  Itam  23  on  postcard,  page  143. 

Drills  Hov«  Longer  Shanks 

I..onger  shanks  for  drilling  deep  holes  or  completely 
through  concrete  are  a  feature  of  the  twenty-four  carbide- 
tipped  masonry  drills  added  to  the  standard  line  manu¬ 
factured  by  Carboloy  Ilept.,  General  Electric  Co.,  De¬ 
troit,  Mich. 

The  drills  have  butt-welded  shanks  of  12  and  18  in. 
with  diameters  of  to  1%  in.  Each  is  tested  for  heavy 
drilling  conditions. 

Mora  information?  Circia  Itam  24  on  postcard,  page  143. 

Protactiva  Solaty  Glasses 

Safety  glasses  to  protect  workers  from  the  danger  to 
sight  of  flying  objects 
are  placed  on  the  market 
by  General  S<’ientific 
l^|uipment  Co.,  Phila¬ 
delphia,  Fa.  The  glasses 
weigh  ‘'i  tif  an  ounce 
and  are  shatterproof. 

Kquip|>ed  with  a  6.(K) 
base  lense  that  is  0.050 
in.  thick,  the  glasses  pass 
the  ball  drop  test  and  are  fitted  with  Enduron  lenses. 

Some  of  the  semi-hazardous  operations  for  which  the 


glasses  are  recommended  include:  spot  welding,  bufling, 
woodworking,  handtool  operations,  inspection,  and  the 
protection  of  prescription  glasses. 

The  glasses  are  available  with  either  clear  or  green 
tinted  lenses. 

More  information?  Circle  Item  25  on  postcard,  page  143. 


Shower  Temperature  Control 

Protection  against  shower  injuries  due  to  sudden  tem- 
|)erature  change  is  provided  by  the  Type  H  Hydroguard 
shower  control  introduced  by  Powers  Regulator  Co.,  Sko¬ 
kie,  III.  The  bather  has  only 
one  dial  to  turn,  and  there 
is  only  one  hole  in  the  tile 
wall,  instead  of  two  to  four 
for  various  valves. 

The  thermostatic  mixer 
used  in  the  control  safe¬ 
guards  against  both  pres- 
s  u  r  e  and  temperature 
changes  in  water  lines.  A 
failure  of  either  the  cold  or 
hot  water  supply  shuts  off  the  shower. 

Fittings  are  concealed  beneath  the  cover  of  the  control 
and  are  accessible  by  removing  the  dial.  Two  types  of 
installation  are  available;  with  concealed  piping  (as  illus¬ 
trated)  or  with  exposed  piping. 

The  control  is  suitable  for  use  in  residences,  apart¬ 
ments,  hotels,  clubs,  schools,  industrial  plants,  hospital 
showers,  and  hydrotherapy.  Several  of  the  control’s  ap¬ 
plications  are  illustrated  in  Bulletin  366. 

More  information?  Circle  Item  26  on  postcard,  page  143. 


Recessed  Air  Conditioners 

A  new  series,  called  Fedair,  of  recessed,  remote-type 
air  conditioning  units  for  concealed  installations  is  an¬ 
nounced  by  Heating  Div.,  Fedders-C^uigan  Corp.,  Trenton, 
N.  J.  The  units  (illustrated  without  front  panel)  are  built 
in  three  sizes  for  multiple 
room  installations  where 
hot  water  and  chilled  wa¬ 
ter  are  available  from  re¬ 
mote  sources. 

Suitable  for  new  con¬ 
struction  in  apartment 
house,  oflice  building,  in¬ 
stitutional,  hotel  and  mo¬ 
tel  installations,  the  units 
are  designed  for  heating, 
cooling,  ventilating,  circulating,  filtering  and  dehumidify- 
ing.  Danqiers  are  provided  for  the  introduction  of  out¬ 
side  air  to  be  blended  with  recirculated  air.  Air  is  drawn 
off  at  the  floor  level  mixed  with  the  desired  amount  of 
fresh  air  and  delivered  into  the  room  at  window  sill  level. 

HwUncd  within  the  wall  the  air  conditioners  leave  walls, 
corridors,  and  other  rooms  clear  where  traffic  is  heavy 
or  space  is  at  a  premium.  There  is  no  interference  with 
wall  space  or  the  arrangement  of  furniture.  Koughing-in 
dimensions  are  standardized  to  conform  with  architec¬ 
tural  and  structural  practice. 

More  information?  Circia  Item  27  on  postcard,  page  143. 
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Three-Way  Air  Valve 

A  3-way  solenoid  pilot-operated,  air  valve,  the  S-3 
Series,  jn  offered  by  Airmatic  Valve,  Inc.,  Cleveland,  Ohio. 

Designed  for  application  on  air  clutches,  air  brakes, 
power  feeds,  and  other  pneumatic 
equipment,  the  valve  operates  with¬ 
out  springs  and  fails  safe.  By  ro¬ 
tating  the  pilot  head,  the  valve  can 
be  used  normally  open  or  normal¬ 
ly  closed. 

The  solenoid  has  a  low  amperage 
coil  that  operates  on  most  a-c  and 
d-c  voltages  (with  a  maximum 
power  consumption  of  10  watts) 
and  directs  two  internal  moving 
parts:  the  spool  and  solenoid 
plunger.  It  can  operate  continuously  without  harm  to  the 
solenoid  or  valve. 

Each  valve  has  a  full  pipe  capacity  with  operating  pres¬ 
sures  ranging  from  30  to  1.50  psi.  It  can  be  mounted  in 
any  position  and  has  lead  lengths  of  24  in.  All  internal 
parts  are  accessible  in  the  valve  by  removing  a  nut  at  the 
bottom  of  the  valve  assembly. 

More  information?  Circle  Item  28  on  postcard,  page  143. 

Refractory  for  Brazing 

A  castable  ceramic  refractory  for  brazing  and  solder¬ 
ing  has  been  developed  by  Technion  Design  &  Mfg.  Co., 
Inc.,  New  York,  N.  Y. 

Called  Sur-Braze,  the  refractory  can  in  many  cases 
eliminate  all-metal  fixtures.  It  is  suitable  for  symmetric 
tubular  assemblies.  Because  of  its  low  heat  conductivity, 
it  prevents  fixture  jamming  and  permits  closer  assembly 
tolerances. 

The  refractory  is  available  in  standard  4  x  8  x 
jig  blocks  from  the  company’s  warehouse  stock.  It  can 
also  be  custom  molded  to  meet  special  requirements.  It 
is  suitable  for  operating  tem|)eratures  up  to  1800  deg  F. 
More  information?  Circle  Item  29  on  postcard,  page  143. 

Sprayed  Coil  Dehumidifiers 

A  line  of  central  station  type  sprayed  coil  dehumidifiers 
is  available  from  American  Blower  Corp.,  Detroit,  Mich. 

A  door  on  the  air  discharge  end  of  the  dehumidifier 
provides  access  to  the  coils,  drain  trough,  and  tank  in 
that  area.  The  coils  them¬ 
selves  are  removable  from 
the  unit  either  from  the 
connection  box  side  or 
from  the  air  intake  or  air 
discharge  end  of  the  unit. 

The  eliminators  are  also  re¬ 
movable.  Spray  nozzles, 
float  valve,  strainer,  coil 
face,  drain  troughs,  and 
tank  are  accessible  through 
the  air  inlet  end  of  the  dehumidifier. 

The  units  are  available  in  standard  arrangements  hav¬ 
ing  1,  2,  or  3  coils  high  and  from  4  to  8  coil  rows  deep. 
The  finned  tul>e  length  can  vary  from  2  to  10  ft;  coil  face 
area  from  4  to  83  s(]  ft;  and  capacity  from  2300  to  45,900 


cfm.  Recirculated  spray  water  requirements  for  the  de¬ 
humidifiers  rang;  from  ,5  gpm  for  the  smallest  unit  in  the 
line  to  84  gpm  lor  the  largest. 

Face  and  bypass  dampers  are  available  for  the  de¬ 
humidifier  units  as  optional  accessories  which  are 
mounted  in  a  frame  for  bolting  to  the  face  of  the  air  dis¬ 
charge.  A  bypass  section  of  18-gage  galvanized  steel  is 
furnished  with  the  dampers  to  be  bolted  to  the  top  of  the 
casing.  Interconnecting  linkage  between  the  damper 
blades  is  provided  to  permit  operation  as  a  unit  by  the 
damper  motor. 

Two  basic  types  of  coils  are  available  with  the  new 
units:  (1)  Type  W  water  coils  for  use  with  chilled  water, 
well  water  or  brine  and  (2)  Type  X  direct  expansion 
coils  for  use  with  direct  expanded  refrigerants. 

Drain  troughs  between  the  coils  collect  spray  water 
from  upper  coil  sections  and  return  it  directly  to  the  tank 
through  a  downspout.  With  this  arrangement,  lower  coils 
are  nut  Hooded  and  maximum  operating  efficiency  is 
maintained.  Troughs  are  provided  on  both  the  air  intake 
and  air  discharge  ends  of  the  coils. 

Spray  nozzles  are  the  self-cleaning  centrifugal  type. 
The  nozzle  caps  are  removable  for  cleaning. 

More  information?  Circle  Item  30  on  postcard,  page  143. 

Salamander  It  Portable 

A  portable  salamander  named  Redi-IIeater  is  being 
manufactured  by  Grimm 
Brooder  Mfg.  Co.,  Toms 
River,  N.  J. 

Burning  LP  gas,  the 
heater  has  a  capacity  of 
25,000  Btu  per  hr.  The 
unit  is  constructed  of  16- 
gage  steel,  stands  16  in. 
high,  and  is  24  in.  in 
iliameter. 

Among  the  applications  of  the  units  are  their  use  on 
construction  projects  and  as  emergency  heaters  for  schools 
and  other  institutions. 

Though  the  heater  is  e(]uip[>ed  with  a  10-ft  hose,  con¬ 
nection  hose  is  available  in  any  desired  length  at  slight 
extra  cost. 

More  information?  Circle  Item  31  on  postcard,  page  143. 

Flexible  Connecting  Hose 

A  seamless,  flexible,  connector  for  steam  and  hot  water 
lines  is  prtaluced  by  Packless  Metal  Hose,  Inc.,  New 
RcK-helle,  N.  Y. 

Available  in  sizes  from  *4  6»  l)4'*n.  ID,  the  metal  hose 
absorbs  vibration,  damp¬ 
ens  noise  due  to  expan¬ 
sion,  and  corrects  mis¬ 
alignments.  Available 
lengths  of  the  hoses 
range  from  7  to  28  in. 
oveiall,  and  recommended  safe  working  pressures  range 
from  1125  psi  for  the  smaller  hose  to  4<M)  |>si  for  the 
larger  hose. 

Made  with  bronze  braid,  the  hose  is  equip(>ed  with 
male  fittings. 

More  information?  Circle  Item  32  on  postcard,  page  143. 
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hole  i«  also  provided  in  the  cabinet.  The  motor  requires 
no  oiling  and,  aaide  from  the  usual  filter  cleaning,  no 
maintenance  is  required. 

Coils  in  the  unit  are  constructed  with  •%  in.  01)  copper 
tul)es,  hydraulically  expanded  into  aluminum  fins  for  a 
tight  bond.  All  structural  parts  are  made  of  heavy  gal¬ 
vanized  sh^el.  Tube  sheets,  drain  pans,  and  coil  baffles 
are  made  of  heavy-gage  aluminum.  Condensation  is  fore¬ 
stalled  by  a  coating  of  mastic  insulation  on  the  drain  pan. 

The  blowers  are  connected  directly  to  a  rubber-mounted 
motor  which  o|)erates  at  reduced  speed.  Vibration  is 
minimized  through  the  use  of  a  [•>  in.  motor  shaft. 

Individual  room  control  is  provided  by  a  3-speed,  wall 
mounted  switch  in  each  unit.  Heating  or  cooling,  ven¬ 
tilating  or  filtering  are  also  controlled  by  a  switch. 
More  information?  Circle  Item  34  on  postcard,  page  143. 


A  fuel  oil  filter  is  l>eing  manufactured  from  zinc  die- 
castings  by  Auto-Flo  Corp.,  Detroit,  Mich.  The  filter  is 
designed  to  be  installed  at  the  oil  tank  or  burner  to  re¬ 
move  dirt,  scale,  water,  and  other  foreign  matter  from  the 
line. 

The  oil  filler’s  zinc  die 

parts  a  cylindri-  |ffi9SSS9H||||B^HK!^PP||||H 
cally  shafjed  filter 

a  top.  The  filter 
made 

piec^  and  designed 
with  an  annular  section 
and  a  spud  cast 
the  rib-reinforced, 

bottom.  The  top  has  in-  '  ^ 

let  and  outlet  ports  to  divert  oil  through  the  filtering 
element. 

I'he  ports  have  hexagonal  extensions  to  accommodate 
a  1-in.  wrench  for  installing  oil  fittings.  The  top  aligns 
with  a  flange  in  the  top  of  the  bowl  so  that  when  a  flange 
gasket  is  in  place  a  good  seal  is  obtained. 

A  cartridge  made  of  felt  discs  and  a  fine  mesh  sc^reen 
cylinder  core  of  electro-galvanized  4f)  mesh  wire  cloth  is 
installed  in  the  zinc  die  cast  bowl  i^o  that  the  screen  fits 
(*ver  the  boll  spud  in  the  re<  essed  area  of  the  annular  sec- 
li<»n,  and  the  felt  presses  on  top  of  the  ring  wall.  To  secure 
the  two  castings  tightly,  a  cadmium  plated  steel  retainer 
bolt  passes  through  the  cored  hole  in  the  cover  and  screws 
into  the  bolt  spud  in  the  bowl.  Oil  coming  through  the 
inlet  port  must  pass  through  the  felt  dis(‘s  and  wire  screen 
l>efore  it  can  flow  to  the  outlet  port  and  thence  into  the 
burner  supply  line. 

Mora  information?  Circle  Item  33  on  postcard,  page  143. 


Shaded  Pole  Motor 

A  shaded  pole  motor  has  l>een  designed  and  is  being 
built  for  air  conditioning  and  air  moving  applications 
by  The  Lamb  F.lectric  (]o.,  _ 

Built  in  sizes  from  1/3.S  | 

to  Vi  hp,  the  shaded  pole  I 

motor's  features  include:  i 

Formvar  insulated  wire 
windings;  an  aluminum 
rotor  cage;  die-cast  end  ■ 

frames;  widely  spaced  I 

bearings;  an  oil  reservoir; 
a  mounting  that  ahs<»rbs  -  • 
vibration;  and  a  moisture-resistant  finish. 

A  folder  is  available  describing  the  motor's  features  in 
detail  and  showing  a  sec-tional  view  of  the  motor,  a  |)er- 
formance  curve,  and  an  outline  drawing  with  the  motor’s 
principal  dimensions. 

More  information?  Circle  Item  35  on  postcard,  page  143. 


Individual  Room  Cooling 

Air  conditioning  for  multi-room  structures  is  being 
manufactured  by  Drayer-Hanson,  Inc.,  Los  Angeles,  Calif. 
The  air  conditioners  have  been  designed  for  installations 
where  low  headnmm,  low  cfni,  individual-room  air  con¬ 
ditioning  e(|uipmcnt  is  required,  such  as  in  ln»tels,  mo¬ 
tels,  apartments,  and  offices. 

Called  Spotaire  LRC, 
the  air  conditioners  are 
units 
or  conceal- 
a  The  ba- 

developed 
for  installation  new 
construction;  the  con- 
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Hoist  Lifts  Two  Tons 

A  2-t«)n  winch-hoi»t.  Model  4()0(),  with  20  ft  of  cable  is 
offered  hy  The  Lug-All  Co.,  Haverford,  Pa.  It  can  lift, 
lower,  or  pull  2  tons  a  distance  of  10 
ft.  when  used  double  cable  (as 
shown),  or  it  can  handle  1  ton  a  dis¬ 
tance  of  20  ft  when  used  with  a  single 
cable. 

The  winch-hoLst  weighs  15  lb  and 
has  a  main  frame  that  is  made  of 
aluminum  alloys,  permanently  lubri¬ 
cated  l)earings,  stainless  steel  springs, 
three  workable  hooks,  and  a  huilt-in 
|)ulley  that  can  be  used  as  a  snatch 
hlfK-k  when  working  in  close  quarters. 

I’or  safety  sake,  the  handle  bends  before  the  hoist  can 
Ik?  overloaded  in  order  to  prevent  costly  accidents.  An 
interlocking  pawl  system  locks  the  load.  The  free  release 
o|)erates  only  under  no  load  conditions. 

The  hoist  can  be  made  taj«i|)erproof  by  removing  the 
reversible  handle. 

All  units  are  factory  tested  to  1(M)%  overload  and  are 
quaranteed  for  one  year  against  defective  parts  or  work¬ 
manship,  or  both. 

More  informafion?  Circle  Item  37  on  postcard,  page  143. 

High  Velocity  Fan  Wheel 

A  pressure  type  blower,  called  Janette,  is  manufactured 
by  Jan-Air,  Inc.,  Richmond,  Ill.,  in  sizes  from  0%  to  13 
in.  in  diameter.  * 

The  fan  wheel  is  one  that  is  normally  used  on  applica¬ 
tions  where  high  velocity,  low  volume  air  is  required.  It 
is  also  used  on  a|jplication8  where  foreign  matter,  such  as 
dust,  enter  into  the  air  stream  and  pass  through  the  whp<*l 
without  clogging  the  wheel. 

The  wheel  can  Ik*  constructed  of  cold  rolled  ste<*l,  stain¬ 
less  steel,  or  aluminum. 

More  Information?  Circle  Item  38  on  postcard,  page  143. 

Tool  Machines  Pipe  Ends 

A  tenoning  tool  which  makes  cuts  and  profiles  for 
asl>estos-cement  pipe  installations  is  announced  by  .Spring 
Load  Mfg.  Corp.,  Seattle, 

Wash. 

Designated  ACT-Model  B, 
the  tool  machines  asbestos- 
cement  pipe  ends  for  Ring- 
Tite,  Simplex,  and  tapered 
couplings  and  for  Roto-Split 
flanges,  poured  flange  assem¬ 
blies  as  well  as  making  clo¬ 
sures  and  end  facings.  It  elimi¬ 
nates  the  need  for  figuring  and 
specifying  short  lengths. 

Changing  the  cam  plate  adapts  the  tool  for  cutting  any 
t>|>e  profile.  It  has  an  automatic  feed  and  quick  release 
t»»  increase  its  operating  s|)eed  and  is  sufficiently  light  in 
weight  that  one  man  can  o{)erate  it  on  the  job. 

Descriptive  literature  and  a  parts  and  price  list  are 
available  upon  request. 

More  information?  Circle  Item  39  on  postcard,  page  143. 


Hongor  Rod  Expansion  Shield 

Bottom  bearing  expansion  shields  are  manufactured  by 
Star  Expansion  Bolt  (]o.,  Inc.,  New  York,  N.  Y.,  for  use 
with  hanger  rods  and  similar  sus¬ 
pensions  where  no  fixture  is  placed 
against  the  end  of  the  rod  to  pro- 
vi<le  an  abutment  for  expanding  it. 

The  shields  can  be  used  for  piping, 
sprinkler  systems,  duct  work,  con¬ 
veyor  systems,  and  similar  instal¬ 
lations. 

Called  (dosin,  the  shields  are 
made  of  rust-pr«)ofed  malleable 
iron  and  are  fitted  with  an  ellipti¬ 
cal  nut  which  produces  the  ex¬ 
pansion  and  does  not  turn  in  the  shield.  The  holt  or 
threaded  rod  is  inserted  and  travels  through  the  nut  and 
bears  again.«t  the  bottom  of  the  shield,  causing  the  nut  to 
move  upward  with  increasingly  expanding  force. 

The  expansion  shields  may  be  inserted  any  depth  l)elow 
the  surface  and  will  expand  and  hold  as  the  bolt  or  rod 
is  turned.  .No  pipe  sleeve  or  other  spacer  is  required.  'ITiey 
can  be  used  to  fit  bolts  ranging  from  ‘/i  t'*  'V|-in.  in 
diameter. 

More  information?  Circle  Item  40  on  postcard,  page  143. 

Clomp  Hongs  Pipe 

An  adjustable,  vibration-resistant,  I-beam  clamp  has 
been  designed  by  Clohc-(3eveland  Mfg.  Co.,  Cleveland, 
Ohio,  to  handle  industrial  requirements  for  hanging 
piping  and  sprinkler  systems. 

Made  «)f  9-gage  steel,  the  clamp  ha.s  a  ’yi-iii.  o|K‘ning 
which  is  adjusted  to  various  beam  dimensions  by  means 
of  a  cup  point  set  screw  and  l<K’k  jam  nut.  The  lower 
clamp  body  is  threaded  to  accept  a  hanger  rod. 

Available  in  four  sizes  to  take  %,  %,  an<l  yi-in. 

hanger  rods,  the  ciatiq>  is  used  with  the  company's  two 
piece  split  ring  and  clevis-type  hanger. 

More  Information?  Circle  Item  41  on  postcard,  page  143. 


Baseboard  Accestoriet 

In  order  to  simplify  the  installation  of  radiant  bast*- 
boards,  new  unit  ends  and  wall  strips  have  been  designed 
by  Kritzer  Radiant  Coils,  Chicago,  III., 
for  use  with  its  K  line  railiant  base¬ 
board. 

The  unit  ends  snap  on  to  the  roiled 
front  and  over  the  top  and  back  with- 
«)Ut  the  use  of  tools.  An  extension, 
which  has  a  turned  back  lip,  to  the 
floor  acts  to  hide  the  fiip|)ly  or  return 
ri.ser  without  requiring  an  additional 
floor  plate. 

Similarly,  the  wall  strips,  which  are, 
in  effect,  unit  ends  without  the  solid 
end  piece,  can  l>e  us(?d  as  finishing  strips  against  the  wall 
in  a  wall-to-wall  installation,  or  as  joint  covers  in  the 
center  of  a  long  run.  They  also  snap  over  the  rolls  of  the 
front  and  over  the  hack  with  no  mechanical  fastening. 
More  Informafion?  Circle  Item  42  on  postcard,  page  143. 
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Holf-Round  Unit 

A  half-round  unit  cook 
by  Tenney  Engineering, 

Available  in  tizei  from 
780  to  4050  Btu  per  hr, 
the  unit  cooler  may  be 
•erviced  by  removing  a 
•ingle  acrew  which  re* 
lea«e«  the  cover  of  the 
unit.  It  ia  a  amaller  mod* 
el,  measuring  6%  in. 
high,  that  is  suitable  for 
small  walk'in  coolers, 
under-the-counter  boxes, 
and  bar  and  beverage  coolers. 

Four  models  are  available  with  circulation  capacities 
ranging  from  165  to  400  cfm.  All  models  have  slotted 
hangers  and  snap  into  place  on  integral  ceiling  or  back 
wall  mounts.  - 

Mora  information?  Cirda  Ifam  43  on  postcard,  page  143. 

Wat«r-Cool«d  Mosonry  Drill 

A  self-sharpening,  diamond  bit,  masonry  hand  drill  is 
offered  by  Molco  Drill¬ 
ing  Machines,  Inc., 

Washington,  D.  C. 

Known  as  the  Model 
A'l  Hanmole,  the  3200- 
rpm  hand  drill  is  equip¬ 
ped  with  an  integral 
water  injection  system 
which  forces  water 
down  the  center  of  the 
drill  bit  to  act  as  a  cool¬ 
ing  agent.  Adapters  al¬ 
low  bit  size  differences  from  V4  to  2  in.  OD.  The  drill 
o|)erates  on  standard  110-v  power. 

The  unit  is  designed  for  cutting  holes  in  glazed  tile, 
glazed  brick,  concrete,  granite,  marble,  and  other  hard 
building  materials. 

Any  standard  faucet  is  ade(]uate  for  the  water  supply. 
A  lightweight  pressure  tank  capable  of  supplying  water 
for  30  min.  of  drilling  is  available  for  outside  jobs. 

Mora  information?  Cirda  Itam  44  on  postcard,  paga  143. 

Moisture  Sorrier  for  Pipes 

Corrugated  aluminum  outer  jacketing,  used  to  cover 
insulated  pipes,  is  being  manufactured  with  an  inner 
lamination  of  kraft  paper  and  polyethylene  by  Aljon 
Mfg.  Co.,  Mas|)eth,  N.  Y. 

A  layer  of  Alathon  polyethylene  resin,  which  bonds 
the  pa|>er  and  aluminum,  serves  as  a  moisture  barrier 
and  permits  the  jacketing  to  be  used  in  extremely  wet 
conditions  where  there  is  danger  of  electrolytic  corrosion 
of  the  aluminum  by  some  insulating  materials.  Tempera¬ 
tures  up  to  350  deg  F  can  be  tolerated  by  the  polyethy¬ 
lene  laminate. 

I'he  use  of  polyethylene  as  a  moisture  barrier  provides 
a  light  weight  jacketing  material  with  complete  bonding 
to  the  aluminum  and  remains  flexible  at  temperatures  as 
low  as  70  deg  below  zero. 


Cooler 

!r,  designated  TJ,  is  announced 
Inc.,  Union,  N.  J. 


Where  positive  vapor-seals  are  required,  such  as  those 
in  refrigeration,  joints  of  the  new  Al-Cor-Jac  jacketing 
can  be  sealed  with  pressure-sensitive  tape,  a  lamination 
of  aluminum  foil  and  Mylar  polyester  film.  The  corru¬ 
gated  aluminum  jacketing  is  available  in  4-ft.  widths  and 
in  lengths  of  100  ft. 

More  information?  Circle  Item  45  on  postcard,  page  143. 


Valve  Controls  Process  Flow 

A  bellows  sealed  diaphragm  control  valve  is  manufac¬ 
tured  by  George  W.  Dahl  Co.,  Inc.,  Bristol,  R.  I.,  for  the 
control  of  hazardous  process  Rows. 

Assembly  No.  2038,  illustrated  in 
the  photograph,  has  a  flange  facing 
to  receive  a  V^-in.  connection  and 
1.50  lb  pressure.  Stainless  steel  ma¬ 
terial  is  used  in  the  body  and  bonnet 
assembly.  The  valve  has  Teflon  seat¬ 
ing  and  extra  packing  above  the 
bellows. 

Maximum  diaphragm  pressure 
rating  of  the  valve  is  100  psig;  the 
bellows  rating  is  500  psig  from 
minus  70  to  plus  700  deg  F. 

Air  cooling  fins  or  extended  neck  bonnets  may  be  sup¬ 
plied  with  the  valve.  ISA  face-to-face  dimensions,  angle 
or  offset  tyfjes  with  various  welding,  and  screwed  or 
Hanged  ends,  are  also  available  to  specifications. 

More  information?  Circle  Item  46  on  postcard,  page  143. 


Tab  Orifice  Union 

A  3000-11)  tab  orifice  union  for  instrumentation  and 
process  control  piping  is  added  to  the  line  of  forged  steel 
fittings  made  by  Watson- 
Stillman  Fittings  Div.,  H. 

K.  Porter  Co.,  Inc.,  Ro¬ 
selle,  N.  J.  The  orifice 
size  is  stamped  on  a  tab 
that  protrudes  through  a 
slot  in  the  end  piece  of  the 
union.  The  tab  ia  an  in¬ 
tegral  part  of  the  stainless  steel  orifice  plate. 

The  orifice  plate  may  be  removed  when  it  is  desired 
to  change  flow  conditions.  The  connecting  pipes  need  not 
l)e  pulled  back  any  farther  than  required  to  slip  the  plate 
from  between  the  two  union  ends. 

Sizes,  dimensions  and  price  information  are  contained 
in  Data  Sheet  SU-1. 

More  information?  Circle  Item  47  on  postcard,  page  143. 


Manutactur«rt'  R«pr*Mntatiir« 

If  you  are  seeking  new  lines,  we  suggest  you  register 
your  name,  territory  covered,  and  present  line«  with  this 
publication.  We  get  numerous  requests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
pave  the  way  to  lining  up  desirable  accounts.  Write  to 
the  Editor,  Air  Conditioning,  Heating  and  Ventilating, 
93  Worth  St.,  New  York  13,  N.  Y. 

(Continued  on  page  126) 
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NO  SNOM 

ever... on  the  sidewalk 
that’s  Panel  Heated  with 
Revere  (fopper  Water  Tube 


T 


Huge  stride*  are  being  made  by  this  method 
of  snow  removal.  No  wonder,  shoveling 
and  accidents  due  to  snowy  walks  are  elim- 
inated  .  .  .  while  the  time  and  labor  saved 
pays  for  the  installation  in  short  order. 

That’s  why  you’ll  find  snow  melting  panels 
also  being  used  on  driveways,  loading  plat* 
forms,  entrance  aprons,  service  stations, 
pedestrian  ramps  at  railroad  stations,  air* 
ports  and  similar  spots.  One  application 
which  bears  special  mention  is  the  use  of 
coils  in  garages.  They  quickly  melt  the  snow 
on  cars,  keep  floors  dry  as  well  as  keep  the 
repair  shop  floors  warm  so  mechanics  can 
lie  right  on  the  bare  concrete  in  comfort. 

And  when  you  make  the  panels  of  Revere 
Copper  Water  Tube  you  have  these  added 
advantages:  Copper  can  be  bent  to  conform 
to  the  terrain,  ^ndability  permits  use  of 
sinuous  coils,  while  the  60*foot  lengths  of 
tube  mean  fewer  fittings  which,  when  joined 
by  solder  means  joints  that  stay  tight.  Copper 
tube  cannot  rust,  rot  or  deteriorate.  That’s 
why,  on  the  inside,  full  flow  and  low  fric* 
tional  resistance  are  maintained  throughout 
its  long  life.  While  external  moisture  will 
not  harm  it  from  the  outside. 

Keep  ahead  of  the  parade.  Recommend 
Panel  Heating  for  snow  removal.  Revere’s 
Techuical  Advisory  Service  will  be  glad  to 
help  you  in  the  proper  application  of  Revere 
Copper  Tube  in  working  up  your  plans. 

ygin  Imtnictiva  16mni  FwH  Color  AAotlon  ficturo, 
“Tko  AlC  of  Sodlont  Ponol  Hooting.”  Writ* 
Advortising  Doportmont  for  details. 

Ksme 

COPPER  AND  RRASS  INCORPORATED 

Fooodrd  hj  PmU  in  1901 

230  Park  Avenue,  New  York  17,  N.  Y. 

AUlh;  BMmtri,  MJ.i  Br*»Uyn,  N.  Y.i  CUmm  mU 

J*Im,  Ul.t  Dnrtk,  Mki.;  LuAninUitndUmrtiJi.CnU/^ 
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(Continued  from  frage  124) 

Volv«  for  Do-Aoroting  Hooters 

A  new  type  of  spray  valve  has  been  developed  by 
Graver  Water  Conditioning 
Co.,  New  York,  N.  Y.,  for  use 
with  its  de>aerating  heaters 
and  hot  prt*cess  softeners. 

'file  main  feature  of  the 
valve  is  a  parabolic  plug 
which  provides  a  constant  flow 
angle  under  all  conditions.  By 
means  of  the  plug  an  unvary¬ 
ing,  even  spray  pattern  is  ob¬ 
tained  with  pressures  and  flow 
lates  ranging  from  3  to  I.^O'/  <»f  rating. 

'Fhe  valve  is  made  of  stainless  steel  and  requires  no 
maintenance.  It  is  now  a  feature  in  all  the  company’s 
de-aerating  heaters  and  hot  pr<M;esH  softeners. 

Mora  information?  Circia  Ifam  48  on  postcard,  page  143. 

Funn«l-Typ«  Hoor  Drain 

A  drain,  with  a  funnel  strainer,  has  l>een  develo{>ed 
by  Josam  Mfg.  Co.,  Michigan  City,  Ind.,  for  use  in  floors 
under  air  conditioning  units  where  the  waste  from  the 
air  conditioning  unit  must  drain  directly  into  the  waste 
(lUtMisal  line. 

The  drain  is  inserted  so  that  the  drain  pipe  from  the 
air  conditioning  unit  ends  just  above  the  top  of  the 
funnel,  leaving  an  air  gap  l)etween  the  bottom  of  the  pipe 
and  the  top  of  the  funnel.  In  the  event  of  back  flow 
through  the  floor  drain,  tlu;  flow  will  come  up  through  the 
strainer  portion  around  the  funnel  and  cannot  contami¬ 
nate  the  drain  pipe  of  the  fixture,  which  drains  into  the 
funnel,  liecause  of  the  air  gup. 

Made  of  brass,  the  funnel  strainer  is  adjustable  t<»  com- 
(tensate  for  variations  in  floor  thickness. 

Mora  information?  Circia  Itam  49  on  postcard,  page  143. 

Stotic  Pratfura  Control 

A  static  pressure  control,  the  Cat.  1141*,  is  added  to  the 
line  of  low  pressure  switches  made  by  The  Henry  G.  Dietz 
(;«).,  Long  Island  City,  N.Y. 

Approved  and  listed  by 
both  Factory  Mutual  and 
Underwriters  Laboratories, 

Inc.,  the  rtmlrol  is  designe<l 
for  use  as  an  air  fuel  inter- 
ItK'k  switch  in  packaged 
steam  generators  re<|uiring 
safeguards  to  prevent  the 
n<»w  of  fuel  when  a  hazard¬ 
ous  condition  is  present  due  to  lack  of  forced  draft.  The 
contacts  of  the  switch  are  usually  wired  in  series  with  the 
solenoid  of  the  oil  shutoff  valve.  Thus,  the  oil  valve  will 
prevent  the  How  of  fuel  unless  the  blowers  are  supplying 
the  pro|)er  amount  ')f  f«»rced  draft. 

1'he  control  cari  ali4>  l>e  used  for  other  applications  such 
as  in  forced  air  coolnr^  cf  electronic  or  air  conditioning 
<'i|uipinent  where  blower  failure  would  cause  damage  due 
to  overheating. 


'Fhe  control  is  adjustable  over  a  range  of  0.1  to  O.-S 
inches  of  water  cobimn  static  pressure.  The  differential 
l)etween  cut-in  pressure  and  cutout  pressure  at  0.5  inches 
of  water  column  is  0.2  :±  0.0.5  inches  of  water  column, 
and  at  0.1  inches  the  differential  is  ±.  0.05  inches  of  water 
column.  The  electrical  ratings  of  the  switch  are  15  amp 
at  120-250  a-c  and  Va  hp  or  125  volt-amperes  pilot  duty. 
More  information?  Circle  Item  50  on  postcard,  page  143. 


Remote  Type  Air  Conditioner 

Remote  type  air  conditioners,  named  Krack  Komfort 
Masters,  are  introduced  by  Refrigeration  Appliances,  Inc., 
Chicago,  III. 

Three  basic  models 
are  made  by  the  com¬ 
pany  for  remote  type 
comfort  cooling  or  heat¬ 
ing.  Though  designed 
primarily  for  ceiling  sus¬ 
pension,  each  unit  is  ac¬ 
cessible  for  removing  its  filter  when  installed  on  the  floor. 
They  can  be  supplied  without  cabinets  for  furred-in  in¬ 
stallation  and  may  be  used  with  duct  systems. 

Volume  control  dampers  and  three-speed  controls  on 
the  units’  direct-drive  centrifugal  fans  give  a  range  of 
air  velocity  modulation. 

The  cabinets  are  finished  in  bronze  baked  enamel  and 
trimmed  with  stainless  steel.  Their  inside  surfaces  are  in¬ 
sulated  with  glass  fiber. 

The  air  conditioners  are  available  in  two  double-blower 
models  with  nominal  capacities  of  3  and  5  tons  and  in  a 
single-blower  model  with  a  nominal  capacity  of  2  tons. 
A  choice  of  coil  arrangements  is  offered  for  direct  ex¬ 
pansion,  water,  steam,  or  a  combination.  The  three-way 
removable  filters  and  removable  side  and  bottom  panels 
of  the  units  allow  a  choice  of  installation  positions. 

An  illustrated  bulletin  giving  |)erformance  tables  and 
data  is  issued  by  the  manufacturer. 

More  information?  Circle  Item  51  on  postcard,  page  143. 


Stud-Pipe  Fastener  Package 

In  a  move  to  simplify  fastening  problems,  a  package 
which  will  permit  a  *4-in.  threaded  stud-pijK;  fastener  to 
l>e  used  in  a  '^'M-in.  barrel  is  offered  by  The  Ramset 
Fastening  System,  Winchester- Western  Div.,  Olin  Mathie- 
son  (Chemical  Corp,,  Cleveland,  Ohio.  This  means  that 
much  of  the  normal  fastening  in  construction  jobs  would 
l>e  possible  without  changing  the  b"rrel  of  the  company’s 
•’^-in.,  powder-actuated  fastening  ->1. 

The  double  use  of  the  fastener  was  made  possible 

by  replacing  the  V4-in.  plastic  tip  that  is  normally  used 
with  a  %-in.  plastic  tip.  Then  a  re-iweable  screw-on 
utility  driver  head  is  supplied  for  use  on  the  threaded 
end  of  the  stud  making  the  fastener  fit  into  the 

%-in.  barrel. 

The  package  contains  one  hundred  )4'in.  fasteners 
fitted  with  %-in.  red  plastic  tips  and  ten  re-usable  utility 
driver  heads. 

More  information?  Circle  Item  52  on  postcard,  page  143. 

(Concluded  on  page.  12H) 
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Where  e  Job  Well  Done  JOINS  HANDS 


INSULATED  PIPING  SYSTEMS 


The  veteran  RIC-WIL  field  supervisor  and  contractor  join 
hands  in  a  JOB  WELL  DONE.  Expert  field  service  is 
available  on  all  RIC-WIL  installations. 

There  is  satisfaction  in  achievement . . .  the  knowledge 
that  BOTH  the  supplier  and  the  buyer  have  given  their 
best . . .  and  the  best  in  Prefabricated  insulated  Piping 
for  underground  and  overhead  systems  is  RIC-WIL. 

The  next  time  you  specify  . . .  specify  Quality  . . . 
specify_RIC-WIL.' 

Writ*  or  phone  yogr  nearest 
representative  or  send  for  the 
illustrated  RIC'WIL  catalog. 

Quality  Piping  Systems  .  .  . 


of  Exceptionally  High  Thermal  Efficiency 


AIR  CONDITIONING,  HIATING  AND  VENTILATING,  DECIMtER,  If 55 


127 


N«wt  of  Equipmont  mnd  Maforiols 


When  compounded  with  the  resin,  the  aluminum  pig¬ 
ment,  dries  to  form  a  surface  which  may  he  covered  with 
paints,  primers,  lacquers  or  enamels.  The  solder  itself 
may  be  filed,  drilled,  chiseled,  tapped,  or  ground.  It  can 
also  be  sanded  to  a  smooth  edge. 

The  material  will  withstand  temperatures  as  high  as 
plus  350  deg  F  and  as  low  as  minus  40  deg.  It  has  a  ten¬ 
sile  strength  of  650  psi  and  a  Rockwell  E.  hardness  be¬ 
tween  4  and  8.  It  is  unaffected  by  mild  acids,  alcohols, 
toluene,  ether,  petroleum,  and  petroleum  solvents. 

More  information?  Circle  Item  55  on  postcard,  page  143. 


Minioture  Floot  Valve 

A  miniature  float  valve,  designated  RM-2,  has  been  de¬ 
signed  for  small  water  controlling  requirements  by  Kol>ert 
Mfg.  Co.,  Los  Angeles,  Calif. 

The  valve  is  available  in  two  different  assemblies.  One 
the  RM-2C,  has  a  copper  float;  the  other,  RM-2S,  has  a 
styrofoam  float.  The  ca¬ 
pacity  of  the  float  is  1  Ml 
gpm  at  50  psi  inlet  pres¬ 
sure. 

Some  of  the  applica¬ 
tions  of  the  valve  listed 
by  the  manufacturer  are 
for  cooling  towers  or 
evaporative  air  conditioning  units  for  processes  and  c«»m- 
fort  applications,  evaporative  condensers,  and  watering 
troughs  for  poultry  or  rabbits. 

A  two-color  data  sheet  containing  specifications,  dimen¬ 
sions,  standard  connections,  and  a  list  of  connecting  fit¬ 
tings  for  copper  tube  connections  is  available. 

More  information?  Circle  Item  56  on  postcard,  page  143. 


(Concluded  from  page  126) 

Commarciol  Incinarotori 

Three  commercial  units  are  added  to  the  Incinor  line 
of  domestic  incinerators  by  Bowser,  Inc.,  Incineration 
Div.,  Chicago,  Ill. 

Smokeless  and  odor¬ 
less  operation  of  the 
units  is  accomplished  by 
means  of  a  high  temper¬ 
ature  secondary  combus¬ 
tion  chaml>er.  Controlled 
air  is  drawn  in  by  Ven¬ 
turi  action  to  attain  ac¬ 
celerated  combustion 
which  produces  the  high 
temfieratures,  burns  combustible  gases,  and  eliminates 
odors.  The  design  of  the  units  allows  fly  ash  to  settle  in 
the  chaml>er. 

Tests  conducted  by  smoke  abatement  and  air  pollution 
committees,  in  accordance  with  the  ASME  test  code  for 
dust-separating  apparatus,  have  been  made  on  the  new 
models. 

Tlie  incinerators  are  suitable  for  service  in  factories, 
restaurants,  schools,  hospitals,  bakeries,  apartment  houses, 
and  similar  places. 

Mora  information?  Circia  Itam  53  on  postcard,  page  143. 

Fual  Tank^  Vant  Signal 

A  vent  signal  called  Fil-O-Matic  that  whistles  while  a 
tank  is  Ixong  filled,  and  stops  au¬ 
tomatically  when  oil  reaches  the 
safety  level,  is  available  from 
A.C.F'..  Accessories  Div.,  Kresno- 
Stani  Mfg.  ('<>.,  Palisades  Park, 

N.  J. 

'I'he  vent  signars  bypass  design 
provides  an  air  release  that  elim¬ 
inates  the  danger  of  pressure- 
shocking  tanks  regardless '  of  the 
pumping  rate  and  enables  the  sig¬ 
nal  to  o|)erate  on  heavy  fuel  oil 
without  being  clogged  up. 

Two  types  are  made  by  the  company.  Type  U  is  speci¬ 
fied  for  new  installations,  and  Tyjie  X  for  old  installa¬ 
tions.  An  adjustable  stem  makes  both  types  adaptable  to 
either  horizontal  or  veitical  tanks. 

Mora  information?  Circia  Itam  54  on  postcard,  paga  143. 

Cold  Metal  Soldor 

A  cold  metal  solder  is  sold  under  the  name  of  Lab- 
Metal  by  Alvin  Products,  Inc.,  Worcester,  Mass. 

An  aluminum-based  compound,  the  solder  is  a  mold- 
able  metal  in  paste  form.  Upon  drying,  it  hardens  to  form 
a  permanetit  bond  to  metal,  wood,  plaster,  glass,  or  plas¬ 
tic.  Taking  many  of  its  characteristics  from  its  main  in¬ 
gredient  (aluminum  pigment  supplied  by  Aluminum  Com- 
f)any  of  America),  the  solder  forms  a  hard,  rustproof, 
waterproof,  metallized  surface. 

Applied  with  a  putty  knife,  the  solder  repairs  leaking 
tanks,  plumbing,  and  gutters. 


Filter  Protects  Water  Pumps 

A  filter  for  protecting  water  supply  pumps  is  made  by 
F’iltros,  Inc.,  FLast  Rochester,  N.  Y. 

Called  Model  B  Flo-Clear,  the  filter  consists  of  a  porous 
ceramic  cylinder  held  together 
by  cast  aluminum  caps.  It  is 
installed  by  screwing  it  onto  the 
end  of  a  supply  pipe  where  wa¬ 
ter  is  being  pumped  from  a 
lake,  stream,  well,  cistern,  pond, 
or  pool. 

The  filter  will  trap  and  filter 
out  suspended  foreign  matter, 
such  as  sand,  grit,  gravel,  algae, 
insects  and  other  substances, 
which  might  damage  the  pre¬ 
cision  working  parts  of  pumps. 

It  is  cleaned  by  reversing  the  direction  of  the  (low,  or  by 
disassembling  it.  For  convenience,  a  spare  filter  cylinder 
may  be  purchased  at  aboi'*  half  the  cost  of  the  complete 
filter,  so  that  one  cylinder  may  be  used  while  the  other 
is  l)eing  cleaned. 

Available  in  coarse,  medium,  and  fine  grades,  the  filter 
is  suitable  for  home,  farm,  industrial  and  swimming  pool 
filtering. 

Mora  information?  Circle  Item  57  on  postcard,  page  143. 
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SARCO  COMPANY,  INC  SARCOTHtRM  CONTROLS  INC 
tnipirr*  St  cite  ,  Nfw  YorR  I,  N  Y. 


Complete  Systems  Include  All  Accessory  Equipment 
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Comparison  of  School 
Heating  Systems 

The  results  of  some  experiments  in  Great  Britain  on  different  types 
of  school  heeting  systems,  a  new  chart  for  refrigerating  compressor 
calculations  from  Italy,  and  use  of  the  heat  pump  for  supplying 
domestic  hot  weter  are  described  by  our  correspondent  in  Britain. 


I  '  HIS  important  pap<*r  def«*rve8  murh  more  detailed 

JL  study  than  I  have  yet  been  able  give  it.  I  have 
earefully  read  it,  parts  of  it  two  or  three  times,  but  I  am 
still  far  from  clear  on  several  points.”  This,  it  will  be 
allowed,  is  a  beautifully  polite  way  of  complaining  that 
the  paper  under  discussion  is  unreadable.  It  is  undeniably, 
however,  an  important  paf>er.  Therefore  your  Correspon¬ 
dent,  like  the  contributor  to  the  discussion  whose  words 
are  quoted  above,  has  struggled  hard  to  extract  the  mean¬ 
ing  from  it. 

The  author,  J.  B.  Dick  of  the  Building  Research  Station, 
Watford,  England,  must  ac^pt  these  complaints  as  a 
tribute  to  the  importanc.'?  of  the  work  which  he  has  de¬ 
scribed.  Every  year  sees  the  publication  of  a  few  papers 
which  are  just  as  obscure  and  as  difficult  to  understand, 
but  it  is  usually  possible  to  ignore  them.  One  cannot 
ignore  this,  which  is  entitled  “Experimental  and  Field 
Studies  of  School  Heating”,  and  which  appears  with  dis¬ 
cussion  in  a  recent  number  of  the  Journal  of  the  Institu¬ 
tion  of  Heating  and  Ventilating  Engineers  (Vol.  23, 

p.  88). 

Th«  Importanca  of  Baing  Intarmitfant 

Over  a  period  of  two  years  six  classrooms  in  a  new 
school  were  heated,  in  pairs,  by  means  of  warm  air,  ra¬ 
diators  and  floor  panels  respectively.  Temperatures  were 
measured,  automatic  controls  used,  and  fuel  consump¬ 
tions  carefully  recorded.  The  results  are  reported  in  the 
form  of  graphs  and  tables  representing  fuel  consumption 
either  per  therm  of  D.H.L.  (design  heat  load  per  hour) 
or  ICMK)  sq.  ft.  of  floor  area.  Various  regimens  for  day 
and  night  settings  of  the  controls  were  tried,  and  although 
the  main  text  of  the  paper  is  difficult  reading,  the  author’s 
conclusions  are  clear  and  definite. 

1. The  measurements  showed  that  with  specified  con¬ 
trol  settings  the  heat  requirement  for  floor  panels 
was  two  and  a  half  times  and  for  radiators  twice  the 
requirement  for  the  warm-air  systems,  which  were 
in  effect  providing  direct  intermittent  heating. 

2.  Estimates  allowing  for  consumption  during  banking 
of  a  solid  fuel  boiler  showed  that  with  the  same 
control  settings  the  requirements  for  floor  panels  and 
radiators  would  be  50%  and  25%  higher  than  that 
for  warm-air  systems. 

5.  It  was  estimated  that  with  a  common  banking  rate 
of  15%  of  the  design  rate,  the  requirements  for 
radiators  and  warm-air  systems  would  be  similar, 
with  that  for  floor  panels  some  15%  higher. 

4.  It  was  also  shown  that  with  fully  intermittent  opera¬ 


tion  the  requirement  for  the  floor  panel  system 
would  be  some  50%  higher  than  with  a  direct- 
heating  system. 

These  results  with  the  experimental  school  were  sup¬ 
plemented  by  analyzing  statistically  the  data  obtainable 
on  fuel  consumptions  in  a  number  of  schools  all  over 
Britain.  A  convenient  method  for  comparison  of  the  con¬ 
sumptions  with  different  fuels  and  systems  is  to  express 
the  fuel  requirement  in  terms  of  the  number  of  therms  of 
heat  used  per  year  divided  by  the  therms  per  hour  of  the 
design  heat  load.  This  gives  an  answer  which  has  the 
dimensions  of  hours  per  year  and  may  be  regarded  as 
the  equivalent  number  of  hours  per  year  at  which  the 
heating  system  was  operated  at  full  design  rating.  Unfor¬ 
tunately  this  notation  is  not  used  consistently,  most  of 
the  information  being  given  in  terms  of  tons  of  coal,  or 
units  of  electricity,  which  are  not  easy  to  compare.  An¬ 
other  difficulty  is  that  the  data  are  incomplete.  Schools 
have  not  been  built  with  the  most  expensive  methods  of 
heating,  so  that  some  comparisons  cannot  be  made.  The 
only  use  of  electrical  heating  in  a  sufficient  number  of 
cases  is  in  floor  panels  operated  off  peak  (for  which  a 
special  rate  for  electricity  is  allowed  in  some  areas).  An 
incomplete  table  of  comparison  shows  for  radiators  in 
small  schools  (less  than  12.5  therms  per  hour  D.H.L.) 
fuel  consumptions  as  follows:  coke,  2.500;  coal,  3200; 
gas,  2100;  oil,  2000.  For  the  different  types  of  heating 
system  there  are  only  sufficient  examples  for  a  comparison 
to  be  made  with  coal  as  the  fuel.  The  results  are:  warm 
air,  2400;  radiators,  3200;  floor  panels,  3200.  The  com¬ 
parative  figure  for  electric  floor  panels  is  1750. 

All  these  figures  are  in  therms  per  year  per  therm  per 
hour  of  D.H.L,,  and  the  author  suspects  the  installers  of 
electric  heating  of  calculating  the  D.H.L.  in  a  different 
way  and  so  arriving  at  a  higher  result  (with  a  correspon¬ 
dingly  lower  value  fur  annual  heat  consumption)  than 
the  others.  This  is  denied  by  a  contributor  to  the  discus¬ 
sion,  and  the  author  gives  calculations  showing  that  with 
fully  intermittent  heating  the  equivalent  therms  required 
with  electric  heating  might  be  as  low  as  715.  Obviously 
off-peak  heating  means  a  waste  of  fuel  in  a  building  which 
is  only  occupied  for  a  few  hours  from  9  a.m.  daily. 

Early  Morning  Comfort 

The  author  was  strongly  attacked  in  the  discussion  on 
the  question  as  to  whether  equivalent  comfort  had  been 
achieved  in  the  different  classrooms  of  the  experimental 
school.  The  warm-air  systems,  which  showed  the  lowest 
fuel  consumptions,  undoubtedly  priKluced  cold  floors  and 
{Continued  on  page  132) 
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TWINTV-roOT  LiNOTHS  of  10"  I.D.  copper  tubes  receive  final  inspection 
in  one  of  the  mills  of  The  American  Brass  Company.  AnacondA  Seam¬ 
less  Drawn  Copper  Tubes  are  made  up  to  26"  I.D. 


Anaconda  Copper  Tubes 
install  easier 
. . .  last  longer 

Planning  a  new  installation?  Want  to  replace  un¬ 
satisfactory  piping?  Then  look  into  the  perform¬ 
ance  advantages  of  AnacxjndA  Copper  Tii1h!s  first. 
Many  plants  have  found  them  the  best  all-around 
piping  material  available. 

Here’s  why:  AnacondA  Copper  Tubes  are  light. 
They  come  in  long  lengths.  Smaller  sizes  are  bent 
right  on  the  job.  All  this  means  big  savings  on  in¬ 
stallation  costs.  And  copper  tubes  can’t  rust.  They 
resist  corrosion  and  guard  against  contamination 
Smooth  interiors  mean  smoother  flow.  Pumping 
costs  are  often  lower. 

Here’s  another  advantage.  AnacondA  Copper 
Tubes  —  connected  with  solder-type  fittings  —  can 
he  taken  down,  moved  or  have  new  connections 
cut  in  faster  than  with  threaded  pipe.  You  can  meet 
changing  plant  conditions  easily. 

If  we  can  he  of  assistance  in  solving  a  piping 
problem  in  your  plant  please  wrile  to:  The  Ameri¬ 
can  Brass  Company,  Waterhury  20,  Conn.  In 
Canada:  AtMConda  American  Brass  Limited,  New 
Toronto,  Ont.  uua 


Use  Anaconda  Coppor  Tubes  for: 


RinilOfRATION  AND  HOT  AND  COLD  WATIR 

AIR  CONDITIONING  SUfTlY  LINIS 


INDUSTRIAL  AIR,  LUUICATINO  AND 

HiATINO  LINiS  HYDRAUUC  LINIS 


for  copper  piping  cali  an 

AnacondA* 

Distributor 
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markrd  temperature  gradienta  from  floor  to  ceiling.  The 
testa  had,  in  fact,  included  covering  the  floor  with  cork 
insulation  in  order  to  improve  the  rate  of  warming  up 
of  the  surface.  F,upathef>scopes  (see  London  Letter  for 
June,  19.34)  were  used  to  determine  the  extent  to  which 
equivalent  temfterature  differed  from  air  temperature  at 
the  3  ft  level.  For  the  same  air  temperature  this  showed  a 
tenifierature  degrees  lower  with  warm-air  heating 
than  with  floor  panels.  Not  a  very  significant  difference, 
said  the  author,  who  claimed  that  whatever  the  figures 
indicated,  the  same  level  of  comfort  had  in  fact  been  ob¬ 
tained;  this  had  been  insured  by  o(>erating  at  or  just 
above  the  “complaint  level.” 

One  contributor  to  the  discussion  thought  that  the  floor 
panel  system  was  l>eing  unnecessarily  penalized  by  the 
requirement  of  reaching  an  air  temperature  <»f  02  deg.  by 

9  a.ni.  (ioming  in  out  of  the  cold,  children  and  teacher 
would  And  a  teirqierature  of  .SO  deg  quite  satisfactory, 
provided  the  design  figure  of  02  deg  was  reached  by  ab«*ut 

10  a. III.  It  was  obvious  that  if  floor  panel  heating  with  off- 
l>eak  electricity  could  be  achieved  with  1750  e<]uivalent 
hours,  none  of  the  heat  lieing  available  during  the  normal 
hours  of  occupation,  there  must  be  something  amiss  with 
a  coal-fired  system  which  needed  3200.  To  deduce  from 
such  evidence  that  floor  panels  need  50%  more  fuel  than 
warm-air  systems  is  stretching  a  point.  What  has  been 
demonstrated  is  that  fuel  economy  with  floor  panels  and 
intermittent  use  is  difficult  to  achieve.  There  is  a  case  for 
insulation  under  the  floor,  and  for  complete  shut-down 
from  lunch  time  until  the  small  hours  of  the  following 
morning. 

Refrigaraiing  Compressor  Calculations 

The  refrigeration  cycle ‘is  usually  represented  for  the 
purposes  of  deserription  and  calculation  on  a  diagram  of 
the  Mollier  type,  with  pressure  as  one  axis  and  enthalpy 
or  heat  content  as  the  other.  The  cycle  consists  in  theory 
of  compression  at  constant  enthalpy,  during  which  the 
pressure  and  temperature  rise,  a  loss  of  heat  at  constant 
pressure,  an  expansion  at  constant  enthalpy,  and  an  up¬ 
take  of  heat  again  at  constant  pressure.  So  the  cycle  is 


represented  by  a  rectangle,  two  sides  parallel  tc  the  pres¬ 
sure  axis  and  the  other  two  parallel  to  the  heat  content 
axis.  Temperature  lines  flow  over  the  diagram  according 
to  no  obvious  rules  and  the  volume  lines  across  them  al¬ 
most  at  right  angles.  It  is  not  at  all  clear  what  would 
happen  if  one  changed  a  fundamental  factor  such  as  the 
temperature  of  evaporation  and  used  a  given  machine 
under  different  conditions. 

To  solve  such  problems  Dr.  Ing  U.  Sellerio  of  Rome  has 
proposed  a  new  kind  of  diagram.  This  has  temperature  for 
the  vertical  axis  and  for  the  abscissa  has  volume  of  refrig¬ 
erant  per  unit  of  heat  transferred.  By  way  of  example  a 
small-scale  diagram  of  this  type  to  illustrate  the  principle 
is  given  in  his  paper;  it  is  reproduced  here  with  the  addi¬ 
tion  of  a  Fahrenheit  temperature  scale  on  the  right.  The 
abscissa  is  in  terms  of  cubic  metres  per  frigorie,  which  is 
a  negative  calorie;  to  convert  to  cubic  feet  per  Btu,  mul¬ 
tiply  by  B.9;  alternatively  one  can  have  it  in  cfm  per  ton 
of  refrigeration  by  multiplying  by  i  7?\)  so  that  in  place 
of  0.001  on  the  diagram  we  would  havr  1.78,  and  in  place 
of  0.002,  3.56  cfm  per  ton.  This  is  a  much  more  conve¬ 
nient  range  of  numbers  for  a  scale,  and  affords  one  more 
example  of  the  superiority  of  Anglo-American  units  over 
those  of  the  decimal  system! 

Kach  of  the  curves  starts  at  its  left  hand  end  at  the 
temperature  of  the  liquid  entering  the  expansion  valve  and 
at  the  volume  of  the  saturated  vapor  at  this  temperature. 
There  has  to  be  a  different  curve  for  every  such  tempera¬ 
ture,  but  they  are  all  parallel  because  each  curve  represents 
the  corresponding  volume  and  tem|)erature  of  the  dry 
saturated  vapor.  The  straight  lines  going  upwards  towards 
the  right  are  not  parallel,  but  all  meet  at  absolute  zero; 
they  are  lines  of  constant  pressure  and  show  the  expansion 
in  volume  of  the  fluid  as  it  takes  up  heat  in  the  evaporator. 

Imagine  a  machine  working  with  Freon  12  entering  the 
expansion  valve  at  15  C  (59  deg.  F),  a  temperature  in  the 
evaporator  of  0  C  (32  deg.  F'),  and  a  temperature  entering 
the  compressor  of  10  C  (50  deg.  F).  It  is  desired  to  know 
what  would  be  the  performance  at  the  conditions  of  50, 
14  and  41  deg  respectively  if  its  output  was  10  tons  at  the 
higher  range. 

To  solve  this  problem,  select  the  curve  starting  on  the 
(Concluded  on  page  150) 


Temperotures  versus  spe¬ 
cific  volume  diogrom  for 
Freon  12  (from  Lo  Termo- 
tecnico). 
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Thou*and>  of  foot  of  Botk-Co-Wold  Pipo  or*  uMd  for  gonorol-purpoto  piping  in  tho  Tacoma  City  Light  Administration  Building,  Tacoma,  Wo«h. 
Pfumbing  and  Hooting  Controctort  Northwest  Mochonicol  Contractors,  Inc.,  Tocomo;  Jobber  >  American  Plumbing  and  Steam  Supply  Company,  Tacoma. 

Office  Building  in  Tacoma . . . 

Hospital  in  Greenville,  S.  C.... 

Both  Have  Beth-Co-Weld  Piping 


In  virtually  any  type  of  new  structure,  large  or 
small,  you'll  do  well  to  select  Beth-Co-Weld  steel 
pifte  for  the  heating  and  plumbing  lines,  and  for 
sprinkler  installations. 

Beth-Co-Weld  is  ideal  general-purpose  pipe.  It 
is  made  from  sound  steel  by  the  continuous-weld 
prcM.’ess,  and  is  uniform  in  quality  and  physical 
profterties.  It  is  easy  to  cut,  thread  and  weld. 

Beth-Co-Weld  comes  in  sizes  from  Vi  in.  to 
.S  in.,  standard-weight  and  extra-strong,  and  in 
2 1 -ft  lengths,  plus  or  minus  1  in.  It  is  also  rnanu- 
facture<l  in  and  4  in.,  standard-weight  only, 
in  lengths  of  approximately  22  ft. 

BKTHLEHKM  STKEI.  COMPANY 
BETHLEHEM,  PA. 

On  Ihn  Paritc  r.oHl  Brlhlrhnin  priniuru  •»  tuld  by  BrlhUbmii  PneiSc 
(.<>••1  Siral  Curporaliun.  tipart  Otunhulor  :  ib>lhirhrm  Slnnl  E>|n>rl 
L^riporalion 


B«lh-Co-W*ld  Pip*  h  u**d  in  lh«  plumbing  and  haoting  linn*  in  lh«  Grnonvill* 
Gnnnral  Hoipilal,  Gr*«nviH«,  S.  C.  Plumbing  and  Heating  Contractors 
Wronn  Bro*.,  Rock  Hill,  S.  C.;  Jobbort  Nolond  Co.,  Sportonburg  Branch. 


BETHLEHEM  STEEL 


ptTHLEHEK, 

steel 
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Abil«n«,  Texas  (A)  . 

Albany,  New  York  (A) . 

Albuquerque,  New  Mexico  (A)  . 

Alperw,  Michigan  (C)  . 

Anocofido,  AAontono  (C) . 

Asheville,  North  Carolirta  (C)  .  . 

Arlanfa,  Georgia  (A) . 

Atlontic  City,  New  Jersey  (C)  . . 

Augusta,  G^rgia  (A)  . 

Baltimore,  Marylartd  (C) . 

Billings,  Montana  (A) . 

Binghomton,  New  York  (C)  ... 
Birmingham,  Alobamo  (A)  .... 
Bismarck,  North  Dakota  (A)  . .  . 
Block  Island,  Rhode  Islortd  (A)  . 

Boise,  Idaho  (A)  . 

Boston,  Massachusetts  (A)  .... 

Boxemon,  AAontono  (C) . 

Buffalo,  New  York  (A) . 

Burlirtgton,  Iowa  (A) . 

Burlington,  Verntont  (A) . 

Butte,  Montofto  (C) . 

Cairo,  Illinois  (C) . 

Charleston,  South  Carol  irv)  (C)  . 
Charlotte,  North  Carolina  (A)  . 
Chottanoogo,  Tennessee  (A)  .  .  . 

Cheyenr>e,  Wyoming  (A) . 

Chicogo,  Illinois  (C) . 

Cincinnati,  Ohio  (C) . 

Cleveland,  Ohio  (A) . 

Columbio,  Missouri  (A) . 

Columbia,  South  Carol  ir>a  (A)  .  . 

Columbus,  Ohio  (C) . 

Concord,  New  Hampshire  (A)  .  . 

Concordia,  Kansas  (C) . 

Dallas,  Texos  (A) . 

Doyton,  Ohio  (A) . 

Deer  Lodge,  Montano  (C) . 

Denver,  Colorado  (A) . 

Dos  Moines,  Iowa  (A) . 

Detroit,  Michigan  (A)  . 

Devils  Loke,  North  Dakoto  (C)  . 

Dodge  City,  Kansas  (A) . 

Dubuque,  Iowa  (A)  . 

Duluth,  Minnesota  (C) . 

Elkins,  West  Virginio  (A) . 

El  Poso,  Texas  (A) . 

Ely,  Nevoda  (A)  . 

Esconoba,  Michigon  (C)  . 

Evansville,  Indiana  (A) . 

Fort  Smith,  Arkansas  (A) . 

Fort  Wayne,  Irnliana  (A) . 

Fort  Worth,  Texas  (A) . 

Fresr>o,  Californio  (A)  . 

Golveston,  Texos  (C) . 

Grand  JurKtion,  Colorodo  <A)  . 
Grond  Rapids,  Michigon  (A)  . 
Green  Bay,  Wisconsin  (A)  .  .  .  . 
Greensboro,  North  Carolina  (A) 
Greenville,  South  Carol  irvj  (A)  . 
Horrisburg,  Pennsylvanio  (A)  .  . 

Hortford,  Conr»ectlcut  (A) . 

Hotteros,  North  Carol  ir>o  (C)  .  . 

Hovre,  MontorH)  (C)  . 

Heleno,  Montono  (A) . 

Houston,  Texas  (C) . 

Huron,  South  Dokoto  (A) . 

Indior>opolts,  IndiorKl  (A) . 

Jockson,  MissiuippI  (A) . 

Kansas  City,  Missouri  (A)  .  .  .  . 
Krwxville,  Tenr^essee  (A)  .  .  .  . 
Lo  Crosse,  Wisconsin  (A) . 


(C)  city  oOca  raadiacs:  (O)  Raadinga  at  a  point  oa  i 

antakirta  of  city. 

s  AMD  VaxTiLATixo's  2ttb  Vaar  of  Publication  of  Monthly  Dcfree-Day  Data 

October 

1 

Season  to  October  31.  incl. 

• 

1955  1 

1954 

1  -Vormal  1 

19SS-S6  1 

19S4-5S  1 

Normal 

76 

99 

98 

76 

99 

153 

387 

355 

443 

561 

512 

582 

137 

151 

218 

138 

154 

228 

431 

489 

530 

648 

694 

745 

(a) 

667 

647** 

(a) 

964 

982** 

272 

297 

262 

283 

311 

312 

138 

145 

110 

138 

145 

118 

157 

177 

230 

182 

193 

259 

138 

143 

59 

138 

143 

59 

167 

177 

207 

191 

179 

236 

368 

518 

497 

607 

692 

691 

327 

348 

428 

475 

473 

569 

185 

157 

123 

185 

158 

136 

501 

626 

598 

753 

877 

825 

261 

229 

330 

335 

323 

418 

363 

431 

389 

555 

576 

524 

307 

248 

315 

392 

355 

392 

(a) 

647 

651** 

(a) 

913 

987*  * 

337 

357 

433 

474 

489 

555 

339 

376 

336 

395 

423 

419 

435 

427 

521 

664 

651 

693 

(a) 

703 

655** 

(a) 

101 1 

999** 

186 

210 

161 

186 

213 

189 

42 

68 

34 

42 

68 

34 

155 

173 

147 

156 

173 

154 

230 

205 

169 

230 

208 

193 

470 

535 

577 

691 

667 

818 

264 

302 

326** 

298 

331 

402** 

205 

256 

222 

212 

261 

264 

320 

328 

340 

372 

373 

415 

239 

286 

262 

270 

302 

324 

131 

137 

76 

131 

137 

76 

294 

285 

299 

321 

308 

358 

502 

418 

527 

712 

644 

719 

240 

291 

297 

296 

309 

332 

54 

78 

53 

54 

78 

53 

315 

340 

324 

344 

371 

397 

(a) 

740 

733** 

(a) 

1091 

1132** 

336 

395 

425 

462 

466 

545 

347 

401 

355 

417 

449 

454 

304 

350 

381 

397 

421 

477 

591 

658 

654 

916 

989 

930 

190 

299 

262 

253 

314 

302 

425 

467 

444 

529 

568 

593 

610 

703 

614 

891 

1029 

891 

414 

430 

412 

485 

514 

534 

34 

46 

70 

34 

46 

70 

542 

580 

561 

805 

833 

789 

461 

556 

555 

681 

81 1 

802 

258 

289 

215 

264 

305 

274 

534 

619 

586 

765 

865 

801 

334 

380 

377 

398 

424 

484 

55 

77 

58 

55 

77 

58 

53 

82 

86 

54 

82 

86 

4 

19 

0 

4 

19 

0 

279 

314 

333 

312 

349 

369 

344 

413 

462 

486 

527 

606 

462 

536 

515 

661 

740 

698 

230 

230 

202 

242 

234 

231 

162 

166 

131 

163 

166 

141 

257 

281 

308 

324 

321 

377 

316 

309 

384 

436 

439 

485 

49 

58 

63 

49 

58 

63 

498 

566 

564 

825 

805 

834 

532 

687 

617 

862 

972 

937 

21 

30 

0 

21 

30 

0 

448 

558 

472 

617 

670 

621 

322 

343 

306 

351 

373 

385 

135 

1 16 

69 

135 

116 

69 

182 

247 

240 

200 

254 

284 

221 

215 

179 

221 

216 

212 

410 

491 

447 

528 

620 

599 

(Si  Uatt  ■«  svaiUhlt. 

*HMiina  ■— «oti.  eunxlativ*.  from  S«pt.  1. 

nortMl  <unir«i  m  srtnaiMly  lUud  by  Htarivo  Vixtilat- 
ia«  wnet  rww  Acuras  art  Mt  availslM.  All  otiiar  aormal  l^raa  la  thu 
lablt  baaae  aa  a  JO-raar  panod  aevanne  1921  ta  1950.  tadastva. 
raeeaily  caaiailad  aad  pabliahad  b«  tka  U.  S.  Waathar  Baraau 
Figaraa  ia  thii  tabla.  arith  aient  aaaapttaaa,  baa  ad  oa  local  waathar 


oureau  reporu.  Exccpuoaa  arc  L'tira  and  Lewiatoti.  Efurca  lor  which  arc 
tumiaood  tbrouch  the  ooancay  oi  Coke  Salaa  Dcftanaicei.  Caatral  New 
Yora  Power  Coro..  Utica.  N.  Y..  aad  Noraian  E.  Boaa.  Baraar.  Batoa  Col 
laeo,  Lawiatoa.  lio.,  roapoetivair :  Aaaeooda.  Bocemaa.  Butte.  Deer  Lodxc 
aad  Livtantoo  Moot.,  throuarb  the  courtaay  ot  the  yontaaa  Poarar 
Comnany.  Tacoau  Eenrca  throuah  the  eourtcay  ot  the  Tacoma  Newt 
Tribune.  [Table  concluded  on  page  136] 
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THE  ONLY 


Matehed 


COOLING  TOWERS  and  CONDENSERS 


The  Halstead  &  Mitchell  Cooling  Towers  you 
select  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooled  Con¬ 
densers.  You  need  no  longer  buy  a  high-efficiency 
cooling  tower  to  work  with  a  low-efficiency  con¬ 
denser  (or  vice-versa)  ...  a  long-life  cooling  tower 
to  work  with  a  short-life  condenser  (or  vice-versa). 


Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-cooled  condenser— 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 

With  cleanability  you’ll  sell  nrmre.  Why  sell  less? 


20^Ku:(jiiatan1ee! 


on  tho  wetted  deck  surface  against  rotting  or  fungus  attack 


Only  Halstead  &  Mitchell  pressure-creosoting  can  provide  a 
guarantee  against  immediate  attack  by  fungus  and  marine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type  towers . . .  and  cuts  down  on  water  losses  due  to  ’’atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  sheet  steel  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


The  mechanical  cleaning  of  H&M  double-tube,  counter-flow 
condensers  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copptT  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  The  result  is  lowered  discharge  pre^ssures . . .  more 
heat  carried  off  by  cooling  water  .  .  .  lower  bills.  Only  the 
impurities  are  removed  . . .  the  thickness  of  the  copper  wall 
remains  intact,  and  the  condenser  gives  extra  years  of 
peak  service. 


At  LEEdlng  H«ating  and 
Rafrigaration  Wholasalari 

EVERYWHERE 


Writ*  for  Detailed  Specifications 


BESSEMER  BUILDING  •  PITTSBURGH  22,  PA. 
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DEGRfE-DAYS  FOR  OCTOBER,  1955 


_ <^>  rmOirngt;  (C)  CHy  o«ct  r— diagt;  (O)  Rcmainiti  at  •  poiM  oa  oottUru  <A  etty. 

Ai«  CoKDiiiowmc.  HtATiwo  awp  VanTiLATmc*!  2ttli  Year  of  PuUication  of  MontUy  Def ree  dIT Dau 


Abil«n«,  Tcxoc  (A) 


Albany,  N«w  York  (A) . 

Albuqu«rqu«,  N«w  M«xico  (A)  . 

Alpona,  Michigan  (C)  . 

Anoeorido,  Montono  (C) . 

Ath«vill«,  North  Corolirxi  (C)  .  . 

Atlonto,  Georgia  (A) . 

Atlantic  City,  New  Jersey  (C)  .  . 

Augusta,  GMrgia  (A)  . 

Baltimore,  MarylorxJ  (C) . 

Biliir>gs,  AAontona  (A)  . 

Binghamton,  New  York  (C)  .  ,  . 
Birmingham,  Alabama  (A)  . . .  . 
Bismarck,  North  Dakota  (A)  . . . 
Block  IslorKi,  Rhode  Islond  (A)  . 

Boise,  Idaho  (A)  . 

Boston,  Massachusetts  (A)  . .  .  . 

Bozeman,  Montarxi  (C) . 

Buffolo,  New  York  (A) . 

Burlir>gton,  Iowa  (A) . 

Burlington,  Vermont  (A) . 

Butte,  Montorta  (C) . 

Coiro,  Itlirwis  (C) . 

Charleston,  South  Corolina  (C)  . 
Charlotte,  North  Carolina  (A)  . 
Chattanooga,  Tennessee  (A)  ,  .  . 

Cheyenne,  Wyomir>g  (A) . 

Chicoga,  lllirwis  (C) . 

CirKinnati,  Ohia  (C) . 

Cleveland,  Ohio  (A) . .  . 

Columbia,  Missouri  (A) . 

Columbio,  South  CorolirHi  (A)  .  . 

Columbus,  Ohio  (C) . 

Concord,  New  Hampshire  (A)  .  , 

Concordia,  Kansas  (C) . 

Dallas,  Texus  (A) . 

Doyton,  Ohio  (A) . 

Deer  Lo<^e,  Montana  (C) . 

Denver,  (^lorado  (A) . 

Des  Moines,  lowo  (A) . 

Detroit,  Michigan  (A)  . 

Devils  Lake,  North  Dakota  (C)  . 

Dodge  City,  Kansas  (A) . 

Dubuque,  Iowa  (A)  . 

Duluth,  Minnesota  (C) . 

Elkins,  West  Virginio  (A) . 

El  Poso,  Texas  (A) . 

Ely,  Nevoda  (A)  . 

Esconaba,  Michigan  (C)  .  .  .  .  . 

Evonsville,  Indiono  (A) . 

Fort  Smith,  Arkonsos  (A) . 

Fort  Woyne,  Indiana  (A) . 

Fort  Worth,  Texas  (A) . 

Fresno,  California  (A) . .  . 

Golveston,  Texas  (C) . 

Grond  Jur>ction,  Colorodo  (A)  . 
Grorvj  Rapids,  Michigan  (A)  . 
Green  Boy,  Wisconsin  (A)  .  .  .  , 
Greensboro,  North  Corolirw  (A) 
Greenville,  South  Corolina  (A)  , 
Harrisburg,  Pennsylvonio  (A)  . 
Hartford,  Connecticut  (A)  .  .  .  , 
Hotteros,  North  Corolina  (O  . 

Havre,  Montana  (O  . 

Helena,  Montano  (A) . 

Houston,  Texas  (C) . .  . 

Huron,  South  Dakota  (A)  .  . 
Indianapolis,  Indiana  (A)  .... 

Jackson,  Mississippi  (A) . 

Kansas  City,  Missouri  (A)  .  .  . 
Knoxville,  Tennessee  (A)  ... 
Lo  Crosse,  Wisconsin  (A)  .... 


ourcau  repona.  Exccpuoea  arc  L'tira  and  Lewiaton,  fiturea  for  wbicii  art 
iumiaaad  tbroueh  Uiit  ooonaay  oi  Coke  Salas  Deoartment.  Central  Nc« 
York  Power  Corn.,  Utiek.  N.  Y..  and  Noiwan  C.  Rosa.  Boraar,  Bates  Cel 
late,  Lewiston.  Me.,  raapactivaiy ;  Anaconoa.  Bateman.  Butte.  Deer  Lodcr 
and  LiTiaintaa  Meet.,  throneb  tlic  courtesy  of  tkc  Montana  Power 
Comoanjr.  Tacoma  fienras  throueh  tke  courtmy  of  the  Tacoma  Newt 
Tribune.  [Table  concluded  on  i>agc  136] 


(a)  Data  not  available. 

■Heaiina  lesaon.  cumulative,  from  Sept.  1. 

**Same  normal  Aeurea  as  premonaly  listed  by  Hbatipo  adp  VaxTtLAT- 
me  sinee  new  Murm  are  not  available.  All  other  normal  M«rm  ta  dm 
table  ar«  based  cm  a  Jb-yoar  period  covonac  If31  to  1*50.  indnsive. 
roecntly  compiled  sad  pubUaked^  the  U.  S.  WeaUmr  Bureau. 

Fipurm  ia  this  table.  wHh  ei«M  csceptiona.  based  oa  local  weather 
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DiCfMBER,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


THE  ONLY  Matehed 

COOLING  TOWERS  and  CONDENSERS 

Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-cooled  condenser- 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 
With  cleanability  you’ll  sell  more.  Why  sell  less? 


The  Halstead  &  Mitchell  Cooling  Towers  you 
select  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooled  Con¬ 
densers.  You  need  no  longer  buy  a  high-efficiency 
cooling  tower  to  work  with  a  low-efficiency  con¬ 
denser  (or  vice-versa)  ...  a  long-life  cooling  tower 
to  work  with  a  short-life  condenser  (or  vice-versa). 


m 


on  the  wetted  deck  surface  against  rotting  or  fungus  attack 


Only  Halstead  &  Mitchell  pressure-creosoting  can  provide  a 
guarantee  against  immediate  attack  by  fungus  and  marine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type  towers . . .  and  cuts  down  on  water  losses  due  to  “atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  sheet  steel  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


The  mechanical  cleaning  of  H&M  double-tube,  counter-flow 
condensers  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copper  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  The  result  is  lowered  discharge  prt'ssures . . .  nM>re 
heat  carried  off  by  cooling  water  .  .  .  lower  bills.  Only  the 
impurities  are  removed  . . .  the  thickness  of  the  copper  wail 
remains  intact,  and  the  condenser  gives  extra  years  of 
peak  service. 


At  Leading  Heating  and 
Refrigeration  Wholesaleri 

EVERYWHERE 


Writ*  for  Dotailod  SpeciRcations 


BESSEMER  BUILDING  •  PITTSBURGH  22«  FA. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  DECEMBER,  1955 
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D«gr««-Dayf  for  October,  1955  (Concluded) 


(A)  Aifyort  rmSmtt;  (C)  Cttr  aAca  raadiags;  (O)  Raadinga  at  a  paiat  aa  aatatdrtt  of  e»t» 


Ai«  CoaaiT.oaiao,  H«atimo  amb  VaaTtLATiao's  2Sth  Year  of  PubUcatioa  of  llootUr  Dcfree-Day  Data 


Londar,  Wyoming  ,A)  .  467 

Lawitton,  A^ina  (O) .  »  477 

Lincoln,  Nabrosko  (C) .  269 

LIttIa  Rock,  Arkonaot  (A) .  124 

Livingston,  Montono  (C)  .  (a) 

Lot  Angalas,  Californio  (C) .  58 

Louitvilla,  Karttucky  (A)  .  230 

Lynchburg,  Virginia  (A)  .  243 

Mocon,  (^rgio  (A) .  1 1 4 

Moditon,  Wisconsin  (C) .  404 

AAorquatta,  Michigan  (C) .  476 

Mamphit,  Tannastaa  (A) .  158 

Maridion,  Mississippi  (A) .  150 

Milwoukea,  Wisconsin  (A) .  373 

Minnaopolit,  Minnasoto  (A) .  423 

AAolina,  Illinois  (A)  .  356 

Montgomary,  Alabama  (A)  .  (a) 

Nantucket,  Mossochusatts  (A) .  (o) 

Noshvilla,  Tannastaa  (A) .  214 

New  Hovan,  Cormacticut  (A)  .  285 

New  Orleans,  Louitiono  (C)  .  14 

New  York,  New  York  (C) .  182 

Newark,  New  Jersey  (A) .  204 

Norfolk,  Virginio  (A) .  122 

North  Plotta,  Nebraska  (A) .  437 

Oak  Ridge,  Tennatsae  (C) .  267 

Oakland,  Colifornio  (A)  .  169 

Oklohomo  City,  Oklohoma  (A) .  151 

Omaha,  Nabrosko  (A) .  305 

Porkartburg,  Watt  Virginio  (C) .  274 

Paorio,  Illinois  (A) .  331 

Philadelphia,  Panntylvanio  (C) .  156 

Phoenix,  Arizona  (A) .  1 

Pittsburgh,  Pannsylvonio  (C) .  275 

Pittsfield,  Most.  (A) .  473 

Pocatello,  Idoho  (A) .  472 

Portlartd,  Maine  (A) .  501 

Portlortd,  Oregon  (C) .  282 

Providence,  Rhode  Island  (A) .  326 

Pueblo,  Colorodo  (A) .  259 

Raleigh,  North  Corolirto  (A) .  191 

Rapid  City,  South  Dakota  (A) .  415 

Raodirtg,  Pennsylvania  (C) .  213 

Rad  Bluff,  Colifornio  (A) .  47 

Reno,  Navodo  (A) .  437 

Richmond,  Virginia  (A) .  186 

Rochester,  New  York  (A)  .  357 

Roswell,  New  Mexico  (A)  .  134 

Socrontanto,  Colifornio  (C) .  49 

St.  Joseph,  Missouri  (A) .  270 

St.  Louis,  Missouri  (C) .  215 

Salt  Lake  City,  Utah  (A) .  374 

^n  Antonio,  Texas  (A)  .  28 

Son  Diego,  Colifornio  (A) .  54 

Sondusky,  Ohio  (C) .  290 

Son  Froncitco,  Colifornio  (C)  .  176 

Soult  Ste.  Maria,  Michigan  (A) .  517 

Sovannoh,  Georgia  (A) .  87 

Scranton,  Pennsylvania  <A)  .  340 

Seattle,  Washington  (C)  .  366 

Sheridan,  Wyoming  (A) .  432 

Shreveport,  Louitiono  (A) .  79 

Sioux  City,  Iowa  (A) .  340 

Spokane,  Washington  (A) .  549 

Springfield,  lllirtoit  (A)  .  310 

^ringfield,  Missouri  (A)  .  249 

Syracuse,  New  York  (A) .  341 

Tocomo,  Woshington  (C)  .  371 

Toledo,  Ohio  (A) . 347 

Topeka,  Kontos  (C) .  207 

Trenton,  New  Jersey  (C) .  207 

Tulsa,  Oklahoma  (A) .  129 

Utico,  New  York  (O)  .  370 

Volentine,  Nebraska  (A) .  430 

Wollo  Wollo,  Washington  (C) .  318 

Woshirtgton,  D.  C.  (C) .  169 

Wichita,  Kontos  (A)  .  198 

Wllliston,  North  Dakota  (C) .  518 

Winr>emucco,  Nevoda  (A) .  (o) 

Yokimo,  Woshirtgton  (A) .  483 


October  | 

Seaaoo  < 

to  October  31.  incl.* 

1  1 

.Vonasl  1 

19S5  56 

1  19S4-S5  1 

Normal 

609 

632 

696 

747 

“87^ 

437 

501 

676 

689 

666 

352 

310 

332 

384 

389 

142 

1 10 

124 

142 

120 

641 

523** 

(a) 

933 

750* 

30 

41 

64 

30 

58 

280 

232 

234 

293 

283 

256 

236 

264 

265 

285 

114 

63 

115 

1 14 

63 

430 

419 

513 

539 

556 

596 

543 

736 

881 

779 

164 

126 

158 

164 

143 

135 

90 

150 

135 

90 

395 

428 

477 

487 

562 

530 

459 

559 

688 

616 

395 

363 

427 

453 

459 

107 

69 

(a) 

107 

69 

256 

372 

(a) 

389 

483 

226 

154 

214 

230 

176 

275 

363 

383 

391 

456 

33 

5 

14 

33 

5 

213 

263 

212 

257 

302 

234 

301 

249 

287 

348 

145 

152 

122 

149 

161 

498 

425 

589 

575 

545 

240 

225 

267 

246 

225 

132 

157 

285 

194 

233 

153 

149 

156 

153 

161 

359 

331 

370 

395 

419 

306 

272 

286 

331 

328 

344 

339 

372 

380 

425 

198 

219 

172 

216 

252 

14 

13 

1 

14 

13 

298 

298 

305 

324 

354 

416 

543 

715 

662 

756 

568 

487 

692 

749 

670 

424 

515 

747 

679 

714 

285 

280 

388 

382 

365 

284 

381 

442 

402 

488 

341 

383 

339 

369 

457 

201 

118 

196 

202 

128 

562 

500 

599 

672 

693 

252 

285 

269 

288 

342 

68 

59 

50 

74 

59 

470 

443 

636 

687 

608 

220 

210 

195 

225 

243 

359 

440 

525 

516 

573 

170 

156 

134 

170 

164 

77 

75 

56 

81 

92 

291 

233 

304 

312 

282 

258 

202 

218 

269 

240 

399 

381 

494 

492 

469 

29 

25 

28 

29 

25 

35 

52 

55 

35 

76 

306 

327 

326 

334 

393 

1 14 

128 

357 

232 

238 

622 

639 

851 

944 

937 

107 

38 

87 

107 

38 

336 

389 

473 

437 

504 

349 

329 

537 

478 

463 

589 

578 

676 

757 

817 

81 

53 

79 

81 

53 

444 

405 

437 

509 

533 

574 

508 

787 

800 

713 

332 

259 

345 

365 

315 

268 

249 

253 

279 

310 

331 

396 

482 

469 

513 

379 

375 

555 

504 

552 

374 

387 

439 

432 

489 

255 

242 

235 

268 

284 

244 

285 

259 

289 

340 

135 

152 

129 

135 

170 

375 

430** 

513 

556** 

612 

532 

461 

586 

646 

606 

389 

308 

444 

466 

401 

218 

231 

182 

226 

263 

223 

219 

215 

226 

251 

603 

605 

797 

907 

866 

539 

508 

(a) 

799 

688 

535 

446 

684 

701 

596 

For  footnotri,  irr  pace  114. 
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DIFFISEiS 


Blend  It... 

Hide  It... 
Combine  It... 


IntloMad  at  o  confinuout  tirip  in  windaw  hood  or 
till  lot  okoval,  AGITAII  STRIPIINE  it  Hi*  anly  prac¬ 
tical  moant  for  air  curtaining  plat*  glatt  windawt  or 
wall  oraat  to  cauntaract  tummar  haot  or  wintar  citill. 


RGilniR’ 


BLEND  IT  . . .  specify  AGITAIR 
STRIPLINE  as  a  continuous 
decorative  unit,  or  in  sections 
to  meet  any  requirements 
of  interior  treatment. 


HIDE  IT  ...  in  shallow  lighting  coves 
for  perfect  concealment. 

COMBINE  IT  . . .  with  unit  or 

continuous  lighting  fixtures. 

AND  REMEMBER  ...  no  matter 
how  you  use  it  —  AGITAIR 
STRIPLINE  diffusing  vanes  create 
I  maximum  mixing  and  aspiration 

f  ...  quick  temperature 

}'  equalization  . . .  and  correct 

I  air  distribution  over  any 

I  desired  length. 

S  frary  •  OIMuiar  .  .  .  dia  Vanat  Maka  fka  Oiffaraaca 

1 

!  AIR  DEVICES  INC. 


185  MADISON  AVENUE,  NEW  YORK  16,  N.  Y. 

AIR  OlFFUSiRS  •  FILTERS  a  EXHAUSTERS 


NEW,  low  COST 

POWER 


for  DOMESTIC  APPLIANCES 
ACCESSORIES  on  AUTOMOBILES 
BOATS  •  AIRCRAFT 


;  Now,  power  occeiHory  manufiicturers  can  take  advantage  of  the 
'  low  cost  and  extreme  versatility  of  this  new  Redmond  Micro- 
;  Motor.  Designed  for  use  on  various  domestic  appliances  as  well 
as  for  automobile  window  lifts,  seat  adjustors,  windshield  wipers, 
air  conditioners,  and  marine  pumps  and  blowers,  this  new  motor 
i  is  wound  for  both  direct  and  alternating  current. 

Major  features  of  this  new  MicroMotor  include  the  IJNI-CAST 
field.  Laminations  are  stacked  and  die  cast  together  under  pres¬ 
sure  to  eliminate  shifting  and  vibration  during  motor  operation. 
Completed  core,  bearings,  shafting,  and  commutators  are  pre- 
i  cision  machined  to  assure  quiet  operation,  long  life. 

The  TW  motor  is  available  in  sizes  from  1/ 100th  h.p.  at  1500 
r.p.m.  to  L4  h.p.  at  1 5,000  r.p.m.  Write 
today  for  complete  specifications. 


*****:;!iii.I"*-^ 
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I 


NEWS  OF  TH  E  MONTH 


SOLAR  ENGINEERING 

dStpUyvd  at  Pho«nix  exhibition  of  devices  end  in> 
struntents  using  principles  outlined  at  conference. 

Nearly  one-hundred  solar-engineering  displays  from 
all  parts  of  the  world  were  on  exhibit  in  conjunction  with 
the  World  Symposium  on  Applied  Solar  Energy  meeting 
in  Phoenix,  Arizona,  (See  lead  article,  this  issue.) 

Placed  on  the  lawns  of  the  Phoenix  Civic  Center,  the 
Solar  Engineering  Exhibit  showed  working  models  of  a 
2^^  horsepower  sun-driven  engine,  a  solar  water  heater, 
solar  ovens  and  water  stills 

Walter  T.  Lucking  and  T.  A.  Phillips,  president  and  vice 
president  respectively,  of  the  Arizona  Public  Service 
Company,  and  William  Breswick,  Stanford  Research  In¬ 
stitute,  headed  the  committee  responsible  for  the  Solar 
Engineering  Exhibit. 

llie  work  of  numerous  individuals  and  research  groups 
shown  at  the  exhibit  included  contributions  from  the 
Massachusetts  Institute  of  Technology  research  program 
led  by  Hoyt  C.  Hottel  and  the  University  of  Wisconsin 
research  group  headed  by  F'errington  Daniels. 

•  POWIR.— Among  the  working  models  at  the  exhibit 
was  the  2V^  horsepower  solar  engine  manufactured  in 
Lecco,  Italy,  by  the  Somor  Co.  The  device,  one  of  several 
solar  engines  to  be  shown,  involves  a  flat-plate  collector 
which  uses  the  sun’s  ray's  to  evaporate  sulphur  dioxide 
which  then  ojierates  a  vap<ir  engine.  The  gas  is  condensed 


Dr.  Mario  Tsikss  of  New  York  University  shows  o  solor  still  for 
lolt  woter  conversion  developed  for  the  saline  woter  conversion 
progrom  of  the  U.  S.  Department  of  the  Interior. 


Dr.  and  Mrs.  William  A.  Rhodes  of  Questlob,  Phoenix,  Ariz., 
demonstrate  Novoid  engine  which  produces  mechanical  energy 
directly  from  solar  energy  by  boiling  one  end  of  a  column  of 


fluid  to  produce  hydraulic  thrust. 

by  a  water-cooled  condenser  and  returned  to  the  collector 
in  a  continuous  cycle. 

A  similar  one-horsepower  model  was  purchased  re¬ 
cently  by  Stanford  Research  Institute  and  has  been  in 
operation  at  SRI’s  Menlo  Park  laboratories.  This  engine 
was  also  on  view  at  the  exhibit. 

Two  panels  with  pictures  of  collectors  and  equipment 
built  at  the  Solar  Laboratory  of  the  U.S.S.R.  Academy 
of  Sciences  were  shown.  These  panels  were  prepared  by 
Professor  V.  A.  Baum,  eminent  authority  on  solar  energy 
at  the  Academy  of  Sciences  of  the  U.S.S.R. 

•  HEAT.— On  display  also  was  a  solar  cooker  loaned 
by  the  Goto  Optical  Manufacturing  Company,  Tokyo, 
Japan.  This  device  was  designed  especially  to  cook  rice. 
The  concentrating  collector  surface  consists  of  an  array 
of  small  flat  mirrors. 

Designed  to  heat  water  in  sun-abundant,  fuel-scarce 
regions,  a  solar  hot  water  system  developed  by  Dr.  E.  A. 
Farber,  University  of  Florida,  was  also  on  display.  Sun¬ 
light  penetrates  the  glass  cover  of  a  flat  plate  collector  and 
heats  the  black  absorbing  surface.  The  absorber  heats 
water  which  flows  by  thermosyphon  into  the  storage  tank 
ready  for  use, 

•  HOUSES.— Models  of  two  solar  houses  were  shown. 

(Continued  on  page  140) 


Modal  of  a  proposed  solar  heated  house  designed  for  the 
Denver  area  by  George  O.  G.  Lof  of  Denver  ond  James  M. 
Hunter  of  Boulder,  Colo.  Heot  collector  is  on  roof. 
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One  out  of  every  2  !  Such  complete  domination  of  a  myr- 
ket  shared  by  more  than  50  producers  can’t  be  an 
accident.  Reznor  achieved  this  leadership  by  building  a 
better  unit  heater.  An  alert,  aggressive  product  develop¬ 
ment  program  keeps  Reznor  ahead  of  the  field.  And  the 
highest  standards  of  craftsmanship  and  materials  insure 
to  every  Reznor  user  the  full  advantages  of  Reznor' s 
"years-ahead”  engineering. 


/  offers  i^lCi 


The  best  heater  at  the  lowest  price.’  No,  it  isn't  possible. 
Prices  on  Reznor  heaters  are  comparable  to  those  of  the 
best  competitive  units  .  .  .  higher  than  those  of  some 
inferior  units.  But  the  economies  of  mass  production 
enable  Reznor  to  build  a  better  heater  for  the  price.  Wise 
buvers  take  advantage  of  this  to  get  more  heater  value, 
dollar  for  dollar,  from  Reznor  than  any  other  manufac¬ 
turer  can  afford  to  offer. 


Shown  here  Is  a  "General" 
oackward  blade  centrifugal 
fan.  Highly  flexible  In  pur* 
pose  or  position  It  is 
designed  tor  use  in  heat¬ 
ing-ventilating  and  air 
conditioning  systems, 
power  plant  installations 
and  industrial  processes. 
Non-overloading,  quiet 
operation-are  inherent 
qualities  in  all  General 
backward  blade  fans. 


Gas  unit  heaters  are  a  specialty,  not  just  a  side  line,  with 
Reznor.  Every  emphasis  is  given  to  the  development  of 
more  efficient  gas-fired  heaters  for  business  and  industry. 
This  determination  to  do  one  thing  well  means  that  every 
possible  improvement  will  be  fully  explored  and  exploited 
—  never  sidetracked  for  other  projects  or  products. 

And  because  Reznor  sells  more,  many  more,  gas  unit 
heaters  than  any  other  manufacturer,  Reznor  knows  more 
about  gas  unit  heating.  If  your  Reznor  representative  or 
distributor  doesn’t  have  the  answer  you  need,  he  can  get 
it.  Somebody  somewhere  in  the  Reznor  organization  will 
have  the  solution  —  proved  by  experience. 


echanical 

lungs! 


Greater  efficiency,  longer  life, 
less  maintenance  cost  are  auto¬ 
matically  yours  in  every  General 
Blower  product.  Over  twenty 
years  experience  In  manufac¬ 
turing  heavy  duty  air  moving 
equipment  for  the  nation's 
leading  industries  is  the  guar¬ 
antee  of  quality  behind  each 
blower  leaving  our  plant. 

L«t  General  Blower  engineering  "know 
how"  help  you  with  your  next  air 
handling  problem.  Contact  the  engi¬ 
neering  talea  representative  in  your 
area  or  write  General  Blower  Company. 


Reznor  has  distributors  in  more  than  300  cities.  Most  of 
them  maintain  complete  warehouse  stocks.  Wherever 
you  are,  you  can  be  sure  that  the  Reznor  units  you  need 
will  be  available  when  and  where  you  need  them. 

And  wherever  you  are,  if  it’s  information  you  need, 
your  Reznor  distributor  is  as  close  as  your  telephone  — 
usually  for  the  price  of  a  local  call.  It  you  don’t  find  a 
Reznor  listing  under  "Heaters-unit"  in  the  classified 
pages  of  your  telephone  directory,  please  let  us  know. 
We’ll  give  you  the  name  and  address  of  your  nearest 
representative  and  distributor. 


BACKWARD  BLADE 
WHEEL 

AND  SPUN  INLET. 


COMPANY 
•  601  PIIIIS  AVINUI 

MORTON  GROVE,  ILLINOIS 


RMner  Monwfoctwring  Compony  64  Union  St.,  Morcor,  Pa. 
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SOLAR  ENGINEERING 

{Continued  from  page  138) 

Thene  Houm^h  would  derive  all  of  their  heat  from  the 
energy  of  the  lun  and  store  this  heat  throughout  the  day 
for  release  and  circulation  during  the  cold  evenings.  Vari¬ 
ous  types  of  collectors  would  be  used.  Models  of  these 
houses  were  loaned  by  the  Sun  Building  Company, 
Grand  Junction,  Colorado,  and  the  American  Window 
Glass  Company,  i’ittsburgh,  Pennsylvania. 

Very  high  temperatures,  on  the  order  of  5400  deg  F, 
can  l>e  obtained  by  concentrating  sunlight  with  a  parabolic 
reflector  on  a  suitable  target.  Solar  furnaces,  as  this  ar¬ 
rangement  is  called,  are  useful  for  many  high-temperature 
operations.  A  flve-foot  solar  furnace  was  loaned  by  Con- 
vair,  a  division  of  General  Dynamic  Corporation,  San 
Diego,  California.  This  furnace  was  built  from  a  con¬ 
verted  t)0-inch  Army  surplus  searchlight  mirror. 

Also  included  in  the  exhibit  was  a  series  of  eight  dior¬ 
amas  depicting  scenes  of  solar  utilization  in  fancy  and 
fact  from  the  past  and  the  future. 


FAMILY  LIFE 

and  haalih  graatly  improved  in  Air  Conditioned 

ViHaga,  survey  shows. 

Sociologists  of  the  future  may  credit  residential  air 
conditioning  with  having  l)een  as  much  of  an  influence  on 
American  living  habits  during  the  last  half  of  the  20th 
Century  as  the  automobile  proved  to  be  during  the  first 
half.  This  opinion  is  advanced  by  the  National  Warm  Air 
Heating  and  Air  Conditioning  Association,  based  on  re¬ 
ports  of  family  experiences  with  air  conditioning  in  the 
Austin  Air  Conditioned  Village,  Austin,  Texas. 

•  SOCIAL  STUDY. — Sponsored  by  the  Research  Institute 
of  the  National  Association  of  Home  Builders,  the  Air 
Conditioned  Village — a  22-home  community  of  air  con¬ 
ditioned  homes — was  built  in  Austin,  Texas,  in  1954  for 
the  purpose  of  research  testing  of  air  conditioning  sys¬ 
tems  under  actual  living  conditions  to  learn  the  perform¬ 
ance  characteristics  of  systems  as  well  as  the  comfort 
experiences  of  families  living  with  air  conditioning.  A 
team  of  NWAHAC  held  research  engineers  handled  the 
testing  of  the  system.  Another  team  of  psychologists 
queried  village  families  about  their  summertime  ex|)eri- 
ences  with  air  conditioning  and  compared  these  ex|)eri- 
ences  with  those  of  22  neighboring  families  living  in  non- 
air  conditioned  homes.  Reports  of  these  investigations  are 
now  being  released. 

In  recent  years,  the  clamor  for  re-establishing  the  fam¬ 
ily  as  a  social  unit  has  mounted,  supported  by  church 
groups,  educators,  family  and  marriage  counselors  and 
others.  The  psychological  studies  conducted  at  the  Air 
Conditioned  Village  indicates  that  the  air  conditioning 
industry  may  well  play  an  important  role  in  re-converting 
the  residence  from  a  base  of  operations  back  into  a  home. 

•  FAMILIES  DIFFERENT.— Preliminary  report  data  demon¬ 
strates  that  the  behavior  patterns  of  families  living  in 
ail  conditioned  h«imes  are  markedly  different  from  those 
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families  which  are  subjected  to  the  summer-long  struggle 
against  discomforting  heat  and  humidity  conditions  of 
non-air  conditioned  homes.  For  instance,  it  was  found 
that  the  air  conditioned  families  spent  a  significantly 
greater  number  of  their  waking  hours  together  as  a  family 
group  than  their  non-air  conditioned  neighbors. 

Entertaining  friends  and  relatives  at  home  increased 
300%  in  the  case  of  air  conditioned  adult  families  and 
4(X)%  for  air  conditioned  families  with  children. 

•  HEALTH. — According  to  test  data,  air  conditioning  was 
found  to  dramatically  affect  the  eating  and  sleeping  habits 
of  the  air  conditioned  families  as  compared  with  their 
non-air  conditioned  neighbors.  In  the  Air  Conditioned 
Village,  mothers  were  able  to  prepare,  and  appetites  were 
able  to  accept,  more  hot  meals  containing  49%  more 
energy-giving  calories  than  meals  served  in  non-air  con¬ 
ditioned  homes.  Both  adults  and  children  in  the  air  con¬ 
ditioned  houses  slept  longer,  and  children  took  better 
afternoon  naps. 

It  is  interesting  to  note  that  all  of  the  mothers  in  Air 
Conditioned  Village  reported  that  their  children  awoke 
fully  rested  while  only  40%  of  the  mothers  in  the  non-air 
conditioned  houses  reported  that  their  children  rested  well. 

An  additional  interesting  side-light  is  the  fact  that  five 
of  the  mothers  living  in  Air  Conditioned  Village  specifi¬ 
cally  mentioned  that  their  children  felt  a  greater  sense  of 
security  due  to  sleeping  under  covers  while  seven  air  con¬ 
ditioned  families  specifically  mentioned  looking  forward 
to  bedtime  on  hot  summer  nights. 


1956  BUSINESS 

to  exceed  records  established  in  1955,  except  in 
residential  construction,  surveyed  economists  say. 

Business  next  year  will  be  even  l>etter  than  this  year, 
with  greater  output,  higher  wages  and  higher  prices  in 
prospect,  according  to  the  forecasts  of  201  leading  econo¬ 
mists  polled  by  F.  W.  Dodge  Corp.  in  its  annual  survey 
of  economists’  opinion. 

•  PEAK. — The  poll — used  by  the  Dodge  organization  as 
one  basis  for  its  own  estimates  of  the  construction  out- 
b)ok  to  Ik*  released  shortly  by  Dodge  vice  chairman 
Thomas  S.  Holden — shows  the  economists  generally 
agreed  that  total  output,  measured  by  gross  national 
product,  will  rise  to  a  peak  in  the  middle  of  1056. 

However,  according  to  an  analysis  of  the  results  by  Dr. 
George  Cline  Smith,  Dodge  economist,  the  panel  expects 
a  slight  downturn  in  output  in  the  second  half  of  next 
year.  A  similar  pattern,  he  said,  shows  up  in  the  forecasts 
for  the  Federal  Reserve  Board’s  index  of  industrial  pro¬ 
duction. 

In  previous  polls  this  panel  accurately  foresaw  the  mild 
downturn  of  business  in  1954  and  the  upturn  in  1955, 
the  economists  showed  a  high  degree  of  unanimity  on 
most  points.  For  example,  four  out  of  five  of  the  econo¬ 
mists  expect  next  year’s  gross  national  product  to  be 
higher  than  the  mid-1955  level.  In  addition,  84%  of  the 
panel  expect  personal  consumption  expenditures  next  year 
{Continued  on  page  142) 
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Ramhet’s  new  tool  has  interchangeable  bar¬ 
rels,  to  set  either  h"  or  h”  fasteners  into  steel 
or  concrete — an  added  convenience  to  the 
time,  temper  and  money-saving  advantages 
of  Ramskt  Fastening  System. 

Will  do  all  of  your  faitenlng  jobs 

Operator  carries  the  second  barrel  in  his 
pocket  like  a  fountain  pen,  ready  to  set  any 
variety  of  fasteners  the  job  may  require — 
light,  medium  or  heavy  duty  anchoring  into 
hard  materials  like  concrete  or  steel. 

Makes  tough  fobs  easy 

No  more  drilling  or  chipping;  fasteners  are 
set  instantly,  accurately  and  permanently 
with  a  press  of  the  trigger. 

Learn  about  this  low-cost,  time-saving, 
modern  way  to  fasten.  Find  for  yourself  what 
it  can  mean  to  any  construction  job.  A  dem¬ 
onstration  will  convince  you. 


Expariatic*  has  loughf  tha  Univartal  DifFusar  Cor¬ 
poration  that  tha  Alnor  Valomatar  minimizas  tima 
raquirad  to  balanca  an  installation  of  Flaxiflo 
diffusars.  Thay  racommand  tha  Alnor  Valomatar 
bacousa  thay  know  it  consistantly  maosuras  actual 
air  flow  pracisaly  and  quickly. 

Tha  Valomatar  is  tha  on/y  instantonaous,  diract 
raading  air  valocity  matar— accurota  in  all  rangas, 
from  high  to  low-compact,  portabla,  aasy  to  un- 
darstand  and  usa.  Wida  assortmant  of  lots  ond 
fittings  mokas  this  pracision  instrumant  idaolly 
suHad  for  all  air  valocity  maasuramant. 

Gat  an  Alnor  Valomatar  for  your  air  maasuramant 
naads.  You'll  sava  tima  and  monay  wastad  in  bal¬ 
ancing  air  distribution  on  your  naxt  installation.  If 
you'd  lika  a  copy  of  Univarsal's  instructions  on 
balancing  Flaxiflo  Diffusars  with  tha  Valomatar, 
just  sand  tha  coupon  balow. 


LUfiDiiimiriiiniiri 


ILLINOIS  TESTING  UlORATORIES,  INC. 

Pr*chio<i  Inttrwmantt  for  Evory  Indudry 


PYSOMITISS  •  VHOMITUt  •  DfW  POINTIIS  •  PYROCONS 
PYRO  lANCSS  •  TMRRMO-ANRMOMITIRS  •  CONTROllIRS 


IliiiMit  TMtiwg  LaboratoriM,  lac. 
Ilaaai  114.  420  N.  UiOalla  at. 
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gives  you 


TWO  TOOLS  IN  ONE! 


N«ws  of  tho  Month 


1956  BUSINESS 

{Continued  from  pof^e  14<)) 

to  be  above  prevailing  levels;  more  than  90%  expect 
manufacturing  wage  rates  t4>  increase  next  year;  and  85% 
expect  consumer  prices  to  be  at  higher  levels. 

•  WHO.— -The  economists  participating  in  the  current  sur¬ 
vey  include  31  in  financial  organizations  and  insurance 
companies;  88  from  other  business  firms;  44  from  col¬ 
leges  and  universities;  and  8  from  government.  The  re¬ 
maining  30  are  consultants  or  members  of  research  or¬ 
ganizations. 

•  DICLINE.— According  to  the  analysis,  the  panel  expects 
next  year’s  total  new  construction  to  be  about  $41  billion, 
a  very  slight  decrease  below  the  estimate  of  $42  billion 
for  this  year.  However,  they  expect  housing  starts  to  de¬ 
cline  substantially,  with  a  total  of  1,150,00C)  in  195f>,  and 
with  the  rate  in  the  second  half  of  the  year  lower  than  in 
the  first  half. 


MINE  DRAINAGE 

to  bo  tpocial  concorn  of  now  Division  of  Anthracite 
sot  up  in  Buroou  of  Mines. 

Secretary  of  the  Interior  Douglas  McKay  has  an¬ 
nounced  establishment  of  a  new  Division  of  Anthracite 
in  the  Bureau  of  Mines  to  direct  the  Government’s  part 
in  a  $17  million  cooperative  State  and  Federal  mine- 
drainage  program  in  Pennsylvania’s  anthracite  region, 
and  to  guide  intensified  research  aimed  at  increasing  pro¬ 
ductivity  and  use  of  hard  coal. 

The  move  places  all  of  the  Bureau’s  activities  on  anthra¬ 
cite,  except  those  concerned  with  health  and  safety,  under 
direct  control  of  the  new  Division,  headquarters  of  which 
will  be  in  Washington,  'D.  C.  Chief  of  the  Division  is 
Joseph  A.  Corgan,  who  has  headed  Bureau  work  on  hard 
coal  and  coke  since  1945  and  has  l>een  intimately  associ¬ 
ated  with  the  anthracite  industry’s  problems  more  than 
25  years. 

“The  Nation’s  anthracite  reserves  present  problems  in 
(umservation  vastly  different  from  those  of  other  fuels,’’ 
Secretary  McKay  explained.  “Placing  Bureau  activities 
on  this  important  resource  under  a  separate  division  will 
result  in  easier  management  and  permit  economies  in  ad¬ 
ministering  the  new  mine-drainage  program.’’ 

•  DRAINAGE.— -One  of  the  big  jobs  for  the  Division  of 
Anthracite  will  he  supervision  of  the  Government’s  part 
in  this  anthracite  mine-drainage  work,  scheduled  to  begin 
shortly  under  Public  I.>aw  162,  passed  by  the  84th  Con¬ 
gress.  Most  of  this  work  will  be  handled  by  engineers 
already  on  the  Bureau’s  staff,  and  only  minor  additions 
will  be  made. 

'Ilie  new  law  provides  for  a  Federal  contribution  of 
$K,50U,000,  to  be  matched  with  an  equal  amount  by  the 
Commonwealth  of  Pennsylvania.  Funds  are  to  l)e  allocated 
on  the  basis  of  projects  approved  by  the  Secretary  of  the 
Interior. 

•  RESEARCH.— Extremely  important  also,  both  to  the 
anthracite  region  and  the  Nation,  is  the  Bureau's  enlarged 
program  of  research  on  hard  coal.  Bureau  Director  J.  j. 


Fort)es  stated.  This  program  stresses  development  of  new 
and  expanded  uses  of  anthracite  in  the  industrial  market, 
and  improvement  of  mining  methods  and  equipment. 

It  was  pointed  out  that  recent  pilot-plant  experiments 
by  the  Bureau  have  proved  that  metallurgical-fuel  blends 
containing  high  percentages  of  anthracite  can  be  used  in 
smelting  iron  ore. 

Wider  use  of  anthracite  and  lower  mining  costs  will 
help  to  sustain  the  industry  so  its  tremendous  fuel  poten¬ 
tial  would  be  available  in  a  national  emergency,  said 
Director  Forbes. 

The  urgent  need  for  mine-drainage  work  cannot  be 
overemphasized,  however,  he  added.  Without  such  a  pro¬ 
gram,  the  economy  of  the  entire  anthracite  region  would 
l)e  endangered.  He  cited  Bureau  of  Mines  figures  showing 
that  more  than  40  tons  of  water  are  pumped  for  every 
ton  of  anthracite  taken  from  deep  mines. 

Field  headquarters  for  the  Bureau’s  anthracite  activities 
will  be  at  the  Anthracite  Experiment  Station,  (formerly 
Anthracite  Research  Laboratory),  at  Schuylkill  Haven, 
Pa. 


INDUSTRIAL  HYGIENE 

reviewed  at  Foundation  meeting  of  r^anagement, 
engineering,  legal  and  chemical  specialists. 

Representatives  of  industrial  management  and  the  health 
professions  got  together  on  the  solution  to  industrial  health 
problems  at  the  20th  Annual  Meeting  of  Industrial  Hy¬ 
giene  Foundation  held  at  Mellon  Institute,  Pittsburgh,  Pa., 
on  November  16  and  17. 

Some  700  leaders  in  the  industries  and  professions  from 
all  parts  of  the  United  States  sat  in  on  technical  sessions 
dealing  with  the  medical,  legal,  engineering,  chemical  and 
toxicological  phases  of  occupational  health  and  attended 
the  main  gathering  at  which  topics  of  general  interest 
and  concern  were  discussed.  The  370  member  companies 
of  the  Foundation  were  represented. 

•  MANAGEMENT. —  Presenting  the  keynote  address  at  the 
main  session  on  November  17,  A.  R.  Fisher,  president  of 
Johns-Manville  Corp.  discussed  the  economic  aspects  of 
industrial  health.  Dr.  J.  Roscoe  Miller,  president  of  North¬ 
western  University,  talked  on  graduate  education  for  in¬ 
dustry’s  professional  personnel.  Dr.  Daniel  C.  Braun, 
medical  director  of  Industrial  Hygiene  Foundation,  re¬ 
called  experiences  accumulated  in  a  decade  of  appraising 
industrial  medical  departments.  Chairman  of  the  morning 
session  was  Andrew  Fletcher,  president  of  St.  Joseph  Lead 
Co.,  and  chairman  of  the  hoard  of  trustees  of  Industrial 
Hygiene  Foundation. 

Industrial  applications  of  atomic  energy  was  the  topic 
presented  by  Dr.  W.  E.  Shoupp,  assistant  manager.  Atomic 
Power  Division,  Westinghouse  Electric  Corp.,  as  the  first 
paper  in  the  afternoon  session  of  the  management  meeting. 
Dr.  Arthur  Larson,  Under  Secretary  of  Labor,  spoke  on 
current  trends  in  workmen’s  compensation.  The  relation¬ 
ship  of  man  to  machines  was  taken  up  by  Dr.  Wilton  M. 
Krogman,  Professor  of  Physical  Anthropology,  Graduate 
School  of  Medicine,  University  of  Pennsylvania.  M.  F. 

{Continued  on  page  148) 
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STBAM  TRAMi  Ina!de  front  cover.  Row 
to  Mlect  and  install  stoam  traps  for  low¬ 
est  ^t  is  described  in  two  pieces  of  use¬ 
ful  literature  which  arc  free  on  request. 
One  Is  a  steam  trap  book  data,  tables, 
and  hMk-up  diagrams.  The  other  describes 
unit  heater  trapping  and  has  Btu  output 
Ubles  for  every  model  of  90  makes  of  unit 
heeters. . Usm  91 


■OOB  VIMTILATMa.  Page  1.  Centrlfu^ 
roof  ventlUtors  fOr  quiet  operation  in 
schools  and  hospitals  run  at  low  speeds 
and  move  large  volumes  of  air 
static  pressure.  Their  low  sUhouette  Slends 
with  modem  architecture.  A  19-piM  se¬ 
lection  catalog  is  available.  ....TTlwai  n 


PBRIMITBR  NBATHM.  Page  2.  One  man¬ 
ufacturers  .perimeter  system  of  foreed-hot 
water  heatfng  was  economlcauy  installed 
in  a  new  elementary  schooL  wan  convec¬ 
tors  mrrv  forced  hot  water  along  all  ex¬ 
posed  walls.  The  manufacturer  »iao  makes 
baseboard  and  convector  radiation  for 
steam  or  hot  water  heating.  Data  la  avaU- 
able  on  request... . . . .Item  n 


TNUmOSTATie  CONTROL.  Page  L  In 

the  swimming  pool,  locker  room,  and 
showers  of  the  world's  largest  Indoor 
swimming  i>ool  st  Oreat  Lakss  Itaval 
Training  Inatlon,  one  mannfaetosers  thar- 
mostatie  controls  provide  water  and  atmos¬ 
pheric  comfort.  Among  the  controls  used 
are  thermostatic  regulators  for  water  heat¬ 
ers,  thermostats,  hydrostats,  shower  water 
mixers,  and  thermostatie  controUers  for 
showers,  engineering  advice  is  offered. 
. 7. . .?. . . nsm  9« 


AIR  CONMTWNfNR  LINK.  Page  9.  The 

SOth  anniversary  of  ttiis  company's  air 
conditioning  line  is  celebrated  ov  making 
available  me  dnest  air  conditioning  con¬ 
densing  units  in  the  eompan3r*s  ustory. 
The  complete  line  includm  condensing 
units  for  remote  Installation  and  package 
units  for  wlthin-room  or  duct  Installation. 
. . . Nsm  91 


PIRIMSTSR  RABIATION.  Pago  11.  Peri¬ 
meter  radiation  for  churches,  schools,  hos¬ 
pitals.  and  offices  is  housed  In  a  cuing 
mat  flts  any  occuion  and  enhanou  the 
modem  interior.  Five  casing  stylu  are 
made,  seven  lengths, 
mants  for  steam  or 

to  12.1  sq  W 


from  2J 


m  2a 
I  liable 


eight  nuting  ele- 
t  water  in  capaettiu 
BDR.  ^llcaSon  is 

. .Hem  9i 


STIAM  CBNUIATRIL  Page  12.  A  22S-hp, 
19-pfi,  oU^ftred  steam  getwrator  ^  " 
of  ms  entire  huting  load,  ‘ 
unit  heaters  located  in  four 
an  industrial  plant  srlth 
sq  ft  of  floor  space.  In  i 
rator  huts  ' 

u  212  dag  1^. - -  - 

me  company's  representative.. 


al  plant  with  a  total  M  i 
vt  naee.  In  adtuttom  Cm  i 
I  2Am  m  of  waw  as 
P.  Dsdallo  are  avulable 


ACH&V  s 


Hd-'Oiaedt 


AND 


PRODUCT  INFORMATION  SERVICE 


Bfllow  gfid  on  tHg  folowing  pfl9M  art  givon  briof  digoth  ol  Hio  advorfistminh 
gppggring  in  flib  month't  UtM.  Uto  ffib  Digoct  fo  locaio  And  to  Hio 
AdvortbAmonh  in  which  you  ato  OArficulArty  intorofltod,  than  ffll  out  and  mail 
the  propaid  poifeard  to  roquodt  hirthor  information  from  manufaehirort. 

The  items  appoar  in  tho  lamo  ordor  as  tho  aJrartisomanti  to  which  thoy  rofari 
to  facAtato  obtaining  further  Information  after  reading  an  advortliaNiont. 

NOTE:  AM  advertlsamonts  are  digested  here  oaoept  these  receiued  toe  Iflite  lor 
inclusion.  The  Index  of  Advertisers  lists  al  the  advertisements  In  tMs  Ifliue. 


Use  the  postcard  below  for  eatalogs,  new  equipment  and  materials,  as  wel 
as  Ad-Digest  Hems. 


Pi9e  143 


OALVANISBR 

ind  roofing 


U.  Oslvan- 
srs  maiw- 


■tuL  The  V-crimp  sheets  ars  mads 
2,  3.  and  S  V-crlmps,  and  it)  gsgea  M  tt. 
and  29.  with  a  covering  wldm  of  M  ^ 


WATfln  flRUIPSSBNT.  Pagm  14-19.  A  line 
of  equipment  uud  to  hut,  cooL  and  cir¬ 
culate  water  hu  been  desl|niad  by  Uiis 
manufacturar  to  meet  exacUng  rsqtura- 
ments  of  a  mtlsfaetory  srater  siytem.  The 
line  includes  clreulat' 
puatpsTliquld  coolers,  l 
ers.  BuDawns  describing 
available. 


INQUMY  CAMD 
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This  servics  ovolleble  onty  to  U.  S.  and  Cortodlon  reedsrs. 


Circle  numbers  corresponding  to  the 
Homs  and  advertisements  In  which 
you  are  biterested.  print  yeur  name  \ 
and  address  dearly.  Infermatlen  «HI 
be  sent  directly  from  ntanulacturers. 


NenM .  TMe 

Ftnn . . . . . 

Msters  of  nnu's  IbsIbssb.  . . . . . 


Ciiy . *«• . !«• 


This  cord  is  void  otsor  Mer.  I,  19M 


in  floek.  rsur  aanlrMs  and  four  wnll 
tlilnilnaaiii  ar*  mada.  Dteianalom  and 
Biaao  of  tlia  flttfaca  and  flangaa  atm  liatad 
bjr  a  wall  ekart  aaallabla  from  tna  eom- 
naar . . . Na«  >12 


PMMSASU  AW  PILTSU.  Pago  M. 

Ayatlahia  In  all  atamian  fumaea  and  air 
coaSttoniag  fitar  ateaT  tha  dltar  madia  a* 
tkaaa  dfipSAa  air  dHan  la  alK>  ayafl- 
aMa  la  IranK  rWa  to  provlda  eoavaalaat 
and  aeononuaal  raaianamant  malarial  for 
conunaavlal  and  InJuatrial  flltarlim  uaaa. 
Infonaatlon  and  prieaa  atm  avallaola. 
. Ham  >14 


inatle  flrinf.  guarmitaad  W%  opaaatlnd 
aBelancy.TpaM  daaign.  foroM  draft,  and 
f  aq  ft  of  kaatlng  aurfaea  par  boUar  kp. 
Tka  M(Mip  boilar  la  mad  for  pro  earning 
pakrolaitm  producta  and  for  drum  wadh* 
inc  A  eatalot  la  availabla. _ ritam  HI 


HMf  miAlWrpiiak  Paga  Ikjtoof  an- 
kanatara  atm  oaad^  In  a  now  TV  atatlon 
to  naap  tanka  of  uactronle  tnbaa  fram 
mating  In  aalf-craatad  boat  Tha  axhauat- 
ara  ara  mada  in  eapacltiaa  from  UO  to 
WAM  efm  and  atatle  praaauroa  to  4  In. 


PAWUlfAm  kTIAIi  PUtMT.  Pago  N. 
nakagni  atoam  MMta  provlda  quality 
proaam  alaam  for  widaly  aoparatod  opm- 
Ilona  and  may  ba  aot  up  on  any  door 


AW  ■XNAIfSmt.  Pagm  42-41  my  af 

Miami’a  top-glght  kotola  and  motan  taoaa 
thia  companya  asdiauatara.  Mada  of  alu¬ 
minum.  tha  axhauatera  ara  produoad  In  a 
wida  ranga  of  aiam  up  to  12,000  mpa  to 
maat  moat  vantllatlng  problama.  Both  roof 
and  wall  axhauatara  ara  avallabla. 
. . Mam  Ut 


TnWBHATUM  HMUUITOM.  Paga  44. 
Baeauaa  thaaa  tampaeutura  ragulatom  ara 
liaolgnad  to  limit  ataam  praaauraa  to  an 
adiairtabla  manimum.  tha  naad  for  a  aopa- 
rata  raduclng  aalva  ia  aUmlnatad.  Ona 
amall  combination  praaaura  and  tamgara- 
tura  ragulator  raplaeaa  a  roduofng  yahra 
of  tha  aama  aiaa  and  a  laigar  tomparatura 
ragulator.  BuUatin  ia  ayallabla....nam  >21 


NOTSL  AW  gOM»mOMIM«.  Page  U. 

Thia  company’a  faaa,  air  conditioning  eab- 
inata,  and  puam  wora  inatallod  la  a 
490-r6om  hotal.  Iho  fOna  aupp^  tha  naadad 
vantOatlon  to  tha  hotal’a  pwolie  rooma  and 
aarvica  araaa:  the  air  condition tng  caMnota 
provido  tha  oondltlonad  air  tor  thaaa  araaa. 
and  tha  punma  move  large  quantttiaa  of 
chiliad  and  not  water  to  tha  air  condi¬ 
tioning  ayatem  and  power  plant.. .Item  121 


NBAT  eONVBIITBilS.  Paga  M.  Twenty 
heat  eonTartera  aupp^  aumctent  heat  for 
a  luNialim  project  with  14M  aparhaants. 
Pour  of  Ae  flra  oonvcrtera  In  aaeh  baBd- 
iite  Bupply  110-dag  P  water;  tha  dfSb  aup- 
piiaa  aboniag  water.  Two  eataloga  are  avail- 
abta  daaorlDlng  tha  coByartera....ikmi  >22 


eOPPU  WATBk  TUM.  Paga  47.  Copper 
water  tuba  for  radiant  heating  Inatallaaofi 
la  made  In  long  laogtha  of  lo  and  140  foat. 
The  tuba  la  light  la  wa^t.  can  ba  aaatly 
bent  by  hand,  and  qulmcte  Joined  with 
leakproof  aolder  Jolm  fittuiga.  Onoa  ia- 
ateUta.  tha  copper  tuba  cannot 


tlWWgg  MIXIiW  VAIVB.  Pago  4t. 

Vahraa,  atopa  and  ehaclu  with  atralnara 


»ta  oJLg?x  ”  allding  paru  ara  atainlaaa  ateeI...Ham  >24 

N.  fteam  g^m^ 


■kMOTg  AW  gONMnOMWA.  Paga  42. 

An  antira  madleal  eaatar  building  la  oon- 
dltlooad  with  MO  of  thia  companyT  ra- 
mota  air  conditioning  units.  Ihay  prondo 
heating.  cooUng,  ana  batwaan  aaaaou  elr- 
eulatlon  of  flltiiod  air.  Hm  unite  ara  In- 


eOOUM*  e*MTflOLS.  Pan  M.  Controls 

for  air  eondltlonlM  ana  rafrlnration 
mada  by  thia  manufacturer  Include  tarn* 
perature  eontrola,  automatic  timers,  pres* 
sure  switches,  hlah  and  low  pressure  cut¬ 
outs,  and  solenoid  starters,  ^e  controls 
cover  a  line  of  temperature  and  pressure 
switches  for  all  operating  requirements. 

Mam  129 


PLUMBUM  PITTIIMIS.  Pm  H.  Mount¬ 
ing  off-the-floor  plumblim  furtures  on  be- 
hlnd-the-wall  fltnngs  and  carriars  permits 
a  high  dagres  of  restroom  sanitation  to  be 
attained  and  maintained  in  the  rooms 
that  everTbody  sees.  All  stresses  are  car¬ 
ried  by  the  flttinga  and  nona  by  ttie  wall 
to  make  it  simple  and  easy  to  install,  align, 
and  replace  plumbing  fixtures.  Booklet  on 
restroom  design  is  available. _ Mem  IM 


WOTBL  AIB  eOMUmOMINU.  Pago  M.  In 

ItM.  thia  ootnpany  installed  air  condition¬ 
ing  equipment  in  part  of  a  Southern  hotel. 
Tim  years  later  it  Installed  an  ice-making 
system,  and  in  IMl  it  Installad  additional 
cooling  capacity.  Seven  of  the  company’s 
heavy-duty  c.'vmpressors  carry  the  load. 
Literature  and  estimates  are  offered  to 
owners  and  to  enginser-contractors.  Three 
bulletins  are  available. . . Item  IM 


BBPPtB  TUBIMB.  Page  ST.  Copper  tube 

is  made  by  this  company’s  speciaOsts  who 
make  tubing  and  only  tub'.im.  niey  direct 
all  thMr  know-how  tbwR;d  fta  production 
of  a  better  prod>w^  ^venrone  in  the  com¬ 
pany  stands  ;eady  to  otnr  their  servlees 
to  arehHs'.:ts.  banders,  and  plumbing  and 
heattn*  contractors. . . Mem  Ut 


BOOM  ANI  BONBITIONINO.  Page  H.  Por 
buildinga  where  a  central  air  conditloalng 
instonatlon  does  not  meet  all  the  needs, 
one  menufeeturer  has  developed  a  system 
of  Indivldnal  room  air  eondltlonlM  that 
consists  of  units  ingtalhd  in  the  walT  Bach 
by  the  tenant,  and 


consists  of  units 
unM  can  be  eon 
there  are  no  oi 
the  beauty  of  th 
are  available.  .. 


re  are  no  outside  proJeetUms  to  mar 
beauty  of  the  tiding.  FtnSw  details 
avallaole. _ Hsm  In 


PAM  OOOLBBO  Page  M.  Biminate  water 

problems  by  using  fan  eoMers  for  any 
siaa  compreaeor,  regardlsss  of  tonnage. 
Stendf,  hoods,  and  wind  detectors  are 
avaflaple  for  simpUllad  outside  mounting. 
Bubetin  avmileble.  ...... _ _ _ ..Mem  A 


LOW  VBLOCmr  OIPPUBSaO  Page  «. 

Low  vMoeifo  air  diffusers  provide  con¬ 
cealed.  draft-free  air  distribution  in  four 
new  office  buildings.  'Hie  diffusers  can 
handle  W  air  ehangea  per  hour  and  still 
maintain  a  low  rate  of  room  air  motion. 
Write  for  new  literature . Mem  Ul 


BOILBB  AMO  BTBAM  QBNBBATOB.  Page 

U.  This  one-piece  unit,  fire-box  type,  hub 
pressure  boiler  is  mede  in  twelve  suesTlM 
to  2SM  sq  ft  heating  surface.  The  peck- 
aged  steam  generator  is  completsdy  auto¬ 
matic  in  operation,  requires  a  vent  only, 
and  has  a  minimum  heating  surface  of  5 
sq  ft  per  boiler  hp.  It  Is  available  in  slam 
from  »  to  hp.  Bullatias  on  each  are 
avalla^ . . Hsm  IM 


BABIAMT  NBATIMO  BVSTBIMb  Pue  M. 

A  radiant  heating  system  was  instaUed  in 
a  school  for  cerMral  palsy  children.  Ma- 
iorlty  of  the  pipe  used  in  private  rooms 
was  o-in.  standard  and  the  supi^y  mains 
through  the  hallways  la  sixes  up  to  S  in. 
in  diameter.  Steel  pipe  meets  the  require¬ 
ments  of  such  appllcatlona  because  of  its 
uniform  bending  and  strong  welding  prop¬ 
erties.  Bulletin  on  radiant  heatiag  and 
snow  malting  appllcatkma  is  available. 
. . . . . Nam  IM 


VBMTILATIOM  PANBL  PILTBM.  Page  97. 

Ventilation  panel  fUters  are  availamM  in 
2.  4,  and  t-in.  deep  units  for  every  type 
of  commercial  and  industrial  servlee.  It 
operates  at  maximum  efficiency  with  any 
medium  that  cossaa  in  sheet  form  and  can 
be  crimped.  It  can  easily  be  vacuum 
cleaned  m  place.  Bulletla  la  available. 
. . . Horn  141 


PABKAOBB  AIB  BOMDITIONBIIB.  Page 

M.  This  company  teams  central  and 
packaged  air  oondltionara  to  cool  a  new 
Miami  Beach  hotel.  The  system  cools  142 
rooms  and  IM.OM  cubic  feet  of  dining  and 
lobby  space.  The  systMs  tncludaa  both 
central  end  packaged  air  oondmonara. 
Information  available . .......Hsm  143 


SNBBT  MBTAL  BOUIPMBMT.  Page  M. 

This  manufacturer’s  line  of  sheet  metal 
equipment  tnehides  a  multlplo  notching 
unit  a  bench  bar,  and  a  square.  The  com¬ 
pany's  specialist  will  vwlt  on  request...^ 
- - - - Hsm  ill 


Page  19.  Auto- 
hot  water  heat- 
sutacturer  with 


MOT  WATn  NBATIMiU  Page  19.  Auto- 
matie,  gas  irsd  boten  for  hot  water  heat¬ 
ing  are  made  te  Ous  menutacturer  with 
inputs  raniteg  fromlM,OOo  to  l  JOO JW  Btu 
per  hr.  Made  of  oast  iron,  ms  bdlers  stand 
only  H  in.  high  and  are  oompletuy  en¬ 
closed  in  a  steal  Jacket  More  infonaatlon 
is  available. _ Hsm  144 


IBOM  BBAIM  PIPB.  Page  11 - 

iron  pipe,  made  by  this  mjunifaemrer,  has 
been  speeited  for  more  than  10  years  by 
architects  end  engineers  for  corrosive 
waste  disposal  systMns.  Insist  on  me  pipe 
for  resHmnce  to  praetieally  all  commer¬ 
cial  acids  and  otM  corrosive  SMttoas. 
Bunetols  avallabla. _ .........VHom  Sm 


High  silicon 
laemrer,  has 


Um  this  di9gft  to  lecoto  and  ralar  f# 
itgins  and  advartlsamantt  appaaring 
in  this  issiM,  than  fiS  out  and  hmB  lha 
propaid  postcard  to  ratytiost  furthar 
information. 

BMBW  BBMOVAL  TVBISIO.  Pff  UL 
Copper  wevsr  tube  for  snow  melting  pan¬ 
els  can  be  bent  to  conform  to  me  mmin 
end  Is  avaUahle  in  00^  lengths.  Copper 
tuba  cannot  nut,  rot  or  detanorata.  lew- 
nieal  advisory  asrvios  and  e  iSmm  motion 
picture  are  svaOebto . rTHem  MS 


PBBTABBIOATBB  PfPIMO.  Page  Ul.  Prs- 

fabneatad,  Inaiuatad  piping  iysteme  are 
mede  by  this  menufeeturer  for  under- 
grouad  and  overhaed  mtams.  Field  s^ 
vice  is  avallabte  on  all  inetelletions.  Jm 
Wustrated  catalog  la  avallabla.  Nam  Itr 


eOPPBB  TUBBB.  Paga  Ul.  Look  into  the 
terformance  advantages  of  this  msnnfes 
turar’s  coppar  tubas  befora  planning  a 


eoBM  in  long  iengtha,  ameui 
be  bant  on  the  Job,  and  th 
noetad  with  ooldar-typeBtting 
in  solving  pfolng  problems 


eOBIJMB  TOWBRS  ANO  aaMBBHiffa. 

rage  UL  Oooltngtowere.  fn  2  bTUMmi 
eapaeinis.  end  aretar-aooled  ooivdapasra, 
in  1/3  to  tS-ton  eepMues.  &ro  malsBad  to 
won  with  omerTThe  arened  daeh 
aurfaoas  of  Ou  towwa  earry  e  io-yaer 
fuerantse  ateinat  rottM  or  fungus 
tack.  The  condenafr'a  tubes  can  be  Weened 
by  a  mechenleel  cleenlM  tuba.  DetaOad 
spe^catlons  ere  evailebto. _ Hem  149 


APPLIAMCB  MBTOBt.  Page  111.  Power 
aecemory  fnanufaeturera  oen  tolm  ndmn- 
tage  of  the  low  coat  end  vennffilto  m  tQs 
manufacturer’s  new  micromotor  tor  use 
on  various  domsstle  appUenoss  as  arSD  as 
air  coudtttpnera  and  marms  pumpa  and 
blowers.  The  motor  la  avallaDla  in  sfaas 
from  1/100  ns  at  1900  rpm  to  to  at 
19.000  rpm.  Bpeciteationa  ara  avaUibla. 
. . . . Nam  tW 


STBIP  AIB  BIPPMBBBg  Paga  U7.  In- 

atalled  as  a  eontlnuoua  strip  in  window 
hood  or  sill,  a  strip  air  dlffuaar  is  a  pme- 
tlcal  maans  for  air  curtaining  plats  glaaa 
windows  or  wall  srsss  to  countsraet  sum- 


ror  rsslatanes  to  praetieally  all  eommar-  tarlor  raqulromenta,  the  mffuaer 
Eiel  Mids  end  otte  corrosive  amtene.  used  In  shallow  lighting  coves 

Bullelula  avaUabW. - ..Ham  MS  cmnnuoua  lighting  flxturas.  ... 


windows  or  wall  srsss  to  countsraet  sum¬ 
mer  beat  or  winter  ehlU.  Avallsbla  as  s 
continuous  unit  or  in  sootlms  to  most  in¬ 
terior  rsqulramento,  the  diffuser  may  be 
used  In  shallow  lighting  coves  or  with 


- iVfMTB.. Paga  91.  Bow  tg  plan 

piping  eonneeaena  for  a  gravity  toad  nntl- 
lipla  atory  brewery  la  told  by  ona  nunu- 
facturar.  A  eonpleto  daacription  and  sn- 
larged  diagram  of  tha  layout  which  is 
free  on  requeat.  tncludra  additional  de- 
talM  informatim.  .... _ ...Nam  US 


145 


INQUIftY  CABO 


NION  VBLOemr  AIB  SVBTBBNL  Poga  S3. 
Shown  hara  ara  two  ways  of  using  this 
manufacturar’s  high  velocity  system  of  air 
distribution  for  noatlnf  and  vontllatlng 
schoQjt.  lha  high  valoelty  system  can  ba 
Inowlod  by  tha  shaat  moial  tradi^  no-  •  ^ 
supply  or  raturn  pipes  ara  raqutrad.  wrtta ■•'i 
on  buainaaa  letterhaad  for  hl^  yaloeito  . 
unit  salectlon  manual. _ Nam  191 


BTBAM  TBAPSb  Page  S4.  Btonm  traps  are 
avntebla  In  a  wide  yartetyof typas  end 
alaaa  to  prevent  staam  waeto  aST  oava 

fuel  tor  low.  modtam,  or  lughpraseura 
steam  or  snmprceeed  air  service.  The  trsM 
ara  STaflehle  fram  SS  in.  vnemms  to  tSS  ib 
prsssura.  BnlleSna  era  avefleMe...Nani  IJB 
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This  service  ovoiloble  only  to  U.  S.  and  Canadian 
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All  Conditioning,  Huting  in 

93  WORTH  STREET 


Ventiuting 


NEW  YORK  13.  N.  Y, 
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1 ;  y  ^  » 

^6 

Monufacturart  Trust  Company  Enginoort  Johnson  (loft)  and  tyrno  chocking  a 
|»4c  chillor  insulated  with  rock  cork  at  th#  factory.  Architects  for  the  building 
were  Skidmore,  Owings  &  AAerrill;  general  contractor,  George  A.  fuller  Co.; 
mechanical  engineers,  Syska  &  Hennessy;  mechanical  contractor,  taker  Smith 
li  Co.  Photo  at  left  by  Eira  Stoller. 


Worthington  relies  on  |»-lc  chillers 
in  the  world’s  most  distinctive  bank  building 


When  this  “house  of  glass”  opened  at 
the  corner  of  Fifth  Ave.  and  43rd  Street 
in  New  York  last  year,  40,000  visitors 
came  to  take  a  look.  Small  wonder! 
For  in  this  newest  and  largest  branch 
of  Manufacturers  Trust  Company,  they 
saw  architectural  history  being  made. 

No  longer  are  bank  tellers  “caged.” 
Customers  transact  their  business  in  a 
new  atmosphere  of  space,  light  and 
friendliness. 

Contributing  to  this  feeling  of  un¬ 


hurried  friendliness  are  two  150-ton 
Worthington  air  conditioning  units, 
each  equipped  with  a  |i4(  dry  expan¬ 
sion  Freon  chiller.  This  super-efficient 
system  “reconditions”  all  five  stories 
of  the  building  every  three  to  five 
minutes  with  97.000  cu.  ft.  of  fresh, 
low-humidity,  74  F  air.  It’s  automatic, 
too,  shutting  down  by  itself  at  1 1  P.M. 
and  starting  agiiiii  at  6  A.M.,  to  assure 
a  comfortable  working  climate  for  the 
bank's  280  employees  —  and  their  cus¬ 
tomers  —  at  the  start  of  each  day. 


Teamed  up  with  Worthington’s  famous 
“million  dollar”  compressors,  |»4t 
chillers  each  supply  blowers  with  331 
gallons  of  water  per  minute,  chilled 
from  50  F  to  40  F. 

Far  full  information  on  those  complete 
units  write  Worthington  Cerp.,  Dept.  FK, 
Harrison,  N.  J,  today.  Or  write  for  Cata¬ 
log  101  on  |»4(  chillers  to  The  Pattorson- 
Kolloy  Co.,  Inc.,  1020  Burson  Street,  last 
Stroudsburg,  Pa.,  and  principal  cities. 


.  PATURSON'KiUiY 

Eloedad  and  Dry  ExpanMon  Type  Fr«on  Coolert  and  Storog*  Wolar  Ceolart  *  Fraon  Condantar*  *  Alliad  Rafrigaration  and  Air  Conditioning  Equipment 
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N«wt  of  tho  Month 


INDUSTRIAL  HYGIENE 

{Continued  from  page  142> 

CraM,  Jr.,  McreUiry-treuurer  of  the  Manufacturing  Chem- 
isto’  AMociation,  Inc.,  discuMsed  the  steps  that  are  being 
taken  by  the  chemical  industries  to  combat  air  pollution. 

Specific  aspects  of  industrial  health  were  taken  up  at 
technical  conferences  which  included  panel  discussions 
and  informal  sessions,  with  individuals  from  the  floor 
directing  questions  to  the  speakers  and  contributing  in¬ 
formation  gained  through  their  own  experiences. 

•  ENGINEERING. — The  Engineering  Conference  brought 
to  the  attention  of  plant  engineers  new  developments  and 
ideas  on  engineering  measures  that  may  have  effects  on 
the  working  environment.  Included  were  a  discussion  of 
developnier.ts  in  air  and  gas  cleaning  and  papers  on  work 
in  hot  environments,  noise,  and  handling  of  radioisotopes. 
A  combined  panel  discussion-related  engineering  and 
legal  aspects  of  control  of  industrial  hazards. 

The  effects  of  heat  and  humidity  on  man  at  work  were 
briefly  summarized  and  a  simph  method  for  evaluating 
the  physiological  strain  through  heart  rate  and  body  tem- 
fierature  changes  was  presented  in  a  paper  by  Lucien 
Brouha,  M.D.,  Haskell  Laboratory  for  Toxicology  and 
Industrial  Medicine,  E.  I.  du  Pont  de  Nemours  &  Com¬ 
pany,  Inc.  From  the  point  of  view  of  the  workers’  health 
and  efficiency  it  is  essential  in  industry  to  develop  means 
of  reducing  the  physiological  cost  of  working  in  heat. 
According  to  circumstances  several  methods  can  l>e  used 
and  their  effectiveness  can  Im;  evaluated  in  relation  to  the 
workers’  physiological  reactions.  Examples  were  given  of 
results  obtained  by  improving  the  ventilation  in  the  shop, 
improving  the  water  supply  and  intake,  organizing  ade¬ 
quate  rest  periods,  utilizing  air-conditioned  rest  rooms 
which  enable  the  workers  to  recover  fully  and  rapidly 
after  exposure  to  heat.  For  sfrecific  jobs  that  have  to  be 
)ierformed  under  very  severe  conditions  a  ventilated  suit 
has  lieen  develofted  at  Haskell  Laboratory.  Exiierimental 
tests  and  results  obtained  in  industry  with  that  suit  were 
presented.  The  general  conclusion  was  that  by  applying 
various  methods  that  have  already  been  tested  in  the 
laboratory  as  well  as  in  industrial  jobs  the  stress  of  physi¬ 
cal  w(irk  in  heat  can  l>e  reducred  considerably. 


METHANE  SYNTHESIS 

auM  laboratory  tasts  by  gas  technologists,  may  be 
ooster  for  natural  gas  systems. 

Hofie  for  the  many  families  that  would  like  their  homes 
heated  with  gas — but  are  now  thwarted  because  their 
ha'al  utilities  cannot  sei'ure  enough  natural  gas — has  re¬ 
sulted  fr«»m  research  performed  at  the  Institute  of  Gas 
Technology,  affiliated  with  Illinois  Institute  of  Technology, 
Chicago. 

The  biggest  problem  involved  in  achieving  a  natural 
gas  substitute  tlie  manufacture  of  a  gas  composed  pri¬ 
marily  of  methane — has  l>een  solved  on  a  laboratory  basis, 
it  was  rep«>rted  at  the  Gas  Institute’s  14th  annual  meeting, 
held  in  Chicago. 

•  WAIT. — The  development  may  help  bring  an  end  to 
th«  wailing  lists  for  gas  heat  that  exist  in  most  large 


U.  S.  cities,  according  to  Gas  Institute  sources.  But  the 
public  was  warned  the  process — the  pressure  hydrogasifi¬ 
cation  method — must  be  subjected  to  tests  at  the  pilot 
plant  level  before  it  can  lie  considered  for  commercial 
use. 

The  aim  of  the  Institute  in  developing  a  natural  gas 
substitute  is  to  produce  a  gas  with  the  same  heating  value, 
specific  gravity,  and  combustion  characteristics  as  the 
natural  gas  whose  supply  it  augments. 

•  PROCESS. — The  most  significant  problem  in  producing 
a  substitute  lies  in  the  fact  that  the  materials  gasified, 
such  as  coal,  oil,  and  natural  gas  liquids,  do  not  alone 
contain  enough  hydrogen  to  produce  as  much  methane 
as  desired. 

To  solve  the  problem,  the  Institute  has  been  investigat¬ 
ing  a  number  of  processes,  including  the  pressure  hydro¬ 
gasification  method. 

In  this  process,  hydrogen  is  added  to  coal  or  oil  during 
gasification.  The  next  step  involves  inducing  the  hydrogen 
and  carbon  from  the  oil  or  coal  to  combine  into  methane, 
which  is  accomplished  through  the  use  of  controlled  tem¬ 
perature  and  pressure  and  suitable  catalysts. 

The  next  move  in  the  development  of  the  pressure 
hydrogasification  process  is  to  complete  tests  at  the  pilot 
plant  level. 


WEATHER 

has  completed  record  7-year  cycle  of  warm  winters, 

and  at  mid-November  was  again  9%  above  normal. 

The  weather  propehts  are  having  their  usual  seasonal 
fiesta  predicting  what  this  winter  holds  in  store  for  the 
fuel  industries  and  the  consuming  public.  Bases  for  the 
forecasts  cover  a  wide  range  of  possible  signs,  including 
woolly  bears,  thickness  of  tree  bark,  length  of  cotton  fi¬ 
bers,  sun  spots,  herring  runs,  bird  migrations,  A-bomb 
experiments  and  animal  activities. 

One  sensible  seer  commented  that  if  the  squirrels  were 
observed  to  be  unusually  active  in  gathering  nuts,  all  it 
meant  was  that  there  had  been  a  good  crop  of  nuts. 

•  RECORD. — Whatever  the  weather  may  be  this  winter,  it 
is  a  fact  that  northeastern  sections  of  the  country  have  ex- 
|>erienced  seven  warmer  than  normal  winters  in  succes¬ 
sion.  That  has  been  the  longest  series  of  either  warmer  or 
colder  than  normal  seasons  in  the  84  years  the  New  York 
City  Weather  Bureau  has  been  keeping  records.  There 
were  six  colder  than  normal  winters  in  1871-1877  ami 
another  six  in  1882-1888,  and  there  were  six  warmer  than 
normal  ones  in  1927-1933,  but  never  seven  of  either  in  a 
row  until  last  year,  even  though  it  was  the  closest  to  nor¬ 
mal  since  1947-1948.  If  this  season  is  also  a  warm  one,  it 
will  lie  eighth  in  succession. 

•  TOO  EARLY  TO  TELL. — Nor  do  the  opening  months 
seem  to  have  a  bearing  on  the  remainder  of  the  season. 
The  winter  of  1947-1948  was  unusually  mild  through  mid- 
November,  but  turned  out  to  be  the  last  colder  than  nor¬ 
mal  one  we  have  had.  Conversely,  it  was  colder  than  nor¬ 
mal  through  mid-Novemlier  in  19.j2.  but  the  season 
wound  up  as  one  of  the  warmest  on  record. 

We  can  only  wait  and  see  what  happens,  a-  the  heating 
season,  although  9%  warmer  than  normal  at  mid-Novem¬ 
ber,  was  only  13^ . 
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Oyolllf  firit  hr  fHt¥-Ot>0  Y»Qr$ 


NEW  DUNHAM 
VALVES  AND 
FITTINGS 


..WHY 


• . .  SO  dllforont  they  Vo  potontodl 


CIRCULATOR  VALVES  (pat.  pending)  have  a  larger 
waterway  than  any  other  hot  water  valve,  assures 
full,  unrestricted  flow.  New  T>type  handle  opens 
—closes  in  V4  turn.  Straightway— angle  patterns 
—thread  or  sweat  connections— for  60  p.s.i. 

BALANCING  FITTINGS  have  a  unique  sloping  seat 
that  modulates  flow  far  more  accurately— (tom  full 
open  to  any  degree  of  closure— than  the  usual 
vertical  seat.  Thread  or  sweat  connections.  Line 
also  includes  vent  tees,  union  elbows  and  con¬ 
nectors. 


Write  jor  new  Hot  Water  Bulletin  for  your  use  and 
new  consumer  booklet  ACHV-1 2,  It's  designed  to 
help  you  sell  consumers  on  the  advantages  oj  hot 
water  baseboard  heating. 


KEATING  AND 
COOLING  EQUIPMENT 


and  HOWI 


Illu»trate$  instruments 
and  ga^ea... diagrams 
their  installation 
and  on-the-job  use. . . 
charts  valuable 
performance  data. 


measurement  of  com¬ 
bustion  •  draft  •  pressure  • 
flow  •  vacuum  •  co*  •  smoke  • 
velocity  •  static  pressure  • 
pressure  differential  • 
temperature  •  and  others.  ^ 


^  /  'kJ'utej^ 

aaluaJtle  Itook 
\  iadaul 


C  A.  DUNHAM  COMPANY,  400  Wmi  ModHon  Street,  Chicago  6,  WinoH 
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DunHflm 


•  CUTS  INSTALLATION 
TIME  OVER 


•  EASY  TO  INSTALL 
Anyone  Can  Do  hi 


•  COMPLETE— NO 
WOOD  MOLDIN(;S  TO 
ADD! 


NEW!  THIN  CORE  GRILLE  FOR 
DOORS-PARTITIONS  7«''  to  7<"  THICKI 


First  Grille  ever  de$i9ned  tpecificelly  for  thin  doors  end  partitions.  Anyone  can 
install  it  in  just  a  faw  minutas  tima.  No  closa  tolarancas  raquired  .  .  .  almost  a 
half-inch  aitra  on  sidas  for  positioning.  Talascoping  auxiliary  frama  fastens  to 
grille  with  posts  and  scraws.  Clamps  tight.  No  holes  to  position.  Practically  no 
dangar  of  ruining  door.  No  wood  moldings.  All  staal.  Rattla-proof.  No  vision, 
with  80%  fraa  area.  Availabla  with  or  without  frama,  all  sixas.  Gray  or  tan  printe 
coatad,  or  Hammertone  finish  in  gray  or  bronxe. 


ACTUAL 

SIZi 

Croff  SGction 


WHITE  FOR  OUR  COMPLETE 

FREE  CATALOG 

Listing  Ovar  1,000  Typas  and  Sixas  of 
Grilles  for  Every  Requirement 


A-J  MANUFACTURING  CO. 

D«pt.  V-12  -  3601  I.  Itth  St.  -  KanMN  City  27,  AAo. 


400  tons  capacity 


YOU  USE  LESS  POWER... 

SAVE  CONDENSER  WATER... 

SAVE  UPKEEP  COST 

For  large  refrigeration  ayatems,  NIAGARA  gives  you 
a  choice  between  a  battery  of  condenaera  (that  may  be 
cut  on  or  off  with  the  load)  or  a  high  capacity  condenaer 
that  aavea  apace. 

Both  have  the  patented  “Duo-Paaa”  and  “Oilout” 
that  remove  auperheat  and  keep  the  syatem  free  of  oil. 
Reaulta:  you  aave  one-third  or  more  of  power  coat  and 
upkeep  expenae.  Niagara  Patented  Balanced  Wet  Bulb 
Control  givea  loweat  head  preaaure  operation  automat¬ 
ically.  norite  for  Bulletin  111. 

NIAGARA  BLOWER  COMPANY 

Orrr  33  Ytars  Service  in  Industrial  Air  Engineering 
Dept.  HV,  405  Lexington  Ave.  New  York  17,  N.  Y. 

Field  Engineers  in  Principal  Cities  •/  U.  S.  and  Canada 


SCHOOL  HEATING  SYSTEMS 

{Concluded  from  page  132) 

59F  line  and  follow  it  down  to  the  evaporation  tempera¬ 
ture  of  32F  at  point  O.  Strike  up  the  isobar  to  the  com¬ 
pressor  inlet  temperature,  50F  at  point  O'.  Read  off  the 
volume  corresponding  to  this,  which  is  0.00184  M’  per 
frig,  or  3.275cfm  per  ton.  The  compressor  is  handling 
32.75  cfm  (assuming  a  volumetric  efficiency  of  1).  The 
proposed  new  conditions  are  found  on  the  line  which 
begins  at  50  deg.,  following  it  down  to  point  0i  at  14  deg. 
and  striking  up  the  isobar  to  a  temperature  of  41  deg 
which  brings  us  to  point  0*'  with  a  corresponding  volume 
of  0.00265  M*  per  frig  or  4.715  cfm  per  ton.  Under  the 
new  conditions  the  compressor  at  the  same  efficiencv  as 

32.75 

liefore  w  ill  l)e  capable  of  an  output  of - tons  of  refrig- 

4.715 

eration  or  not  quite  7  instead  of  10. 

Fight  large  scale  graphs  for  ammonia  (NH3),  Freon  12 
(CF2CI2),  Freon  22  (CHF2CI)  and  methyl  chloride 
(CH.3CI),  have  been  prepared  covering  the  useful  ranges 
of  these  refrigerants  (high  and  low  temperature  ranges 
for  each)  and  have  been  published  with  the  author’s 
paper  in  La  Termotecnica  (Milan)  Vol.  9,  No.  9,  p.  452. 

Dual  Purpose  Heat  Pump 

A  diagram  of  this  type  would  be  very  helpful  in  work¬ 
ing  out  the  prospects  fur  the  domestic  heat  pump  which 
is  supposed  to  provide  hot  water  and  a  cool  larder.  The 
chief  engineer  of  the  South  Western  Electricity  Board  in 
Britain,  G.  O.  McLean,  has  published  an  article  on  this 
subject  in  the  Journal  of  the  Institute  of  Fuel  (27,  172, 
224).  The  idea,  of  course,  is  not  new.  It  was  proposed 
some  time  ago  in  a  paper  to  the  Royal  Philosophic  Soci¬ 
ety  of  Glasgow  by  William  Thomson,  later  Lord  Kelvin. 
’I'he  date  was  1852. 

Calculations  showed  that  a  compressor  of  hp  avail¬ 
able  on  the  British  market,  which  was  found  by  experi¬ 
ment  to  use  250  to  300  watts,  should  give  sufficient  hot 
water  for  the  average  family.  One  very  common  size  of 
hut  water  tank  over  here  U  18  inches  dia.  and  36  inches 
high,  holding  36  U.  S.  gallons.  The  whole  compressor  unit 
has  l>een  immersed  in  such  a  tank,  with  the  evaporator 
only  outside  the  tank  and  surrounded  by  shelves  to  store 
foodstuffs.  The  complete  unit,  which  has  been  put  on  the 
market  in  this  country,  is  about  2  ft  square  and  4  ft  6 
ir:  high.  Apart  from  domestic  applications,  it  is  suggested 
such  dual  purpose  machines  might  be  used  in  dairies  for 
chilling  milk  and  providing  hot  water  for  washing  bot¬ 
tles,  for  heating  greenhouses  by  extracting  the  heat  from 
compost  heaps,  space  heating  of  dressing-rooms  and  the 
provision  of  hut  showers  by  heat  extracted  from  ice¬ 
rinks,  and  keeping  beer  cellars  cool  while  providing 
washing-up  water  for  glasses  at  the  bar. 

For  the  purely  domestic  application,  it  is  not  clear 
where  it  fits  in.  The  housewife  is  used  to  a  warmed  linen 
cupboard  and  a  refrigerator.  'Phis  new  gadget  gives 
neither.  It  will,  however,  maintain  a  larder  at  40  deg  F 
and  supply  hot  water  at  150  deg  F  for  an  electrical  con¬ 
sumption  on  average  of  around  1800  units  a  year.  There 
may  he  a  sale  for  it  here,  although  it  would  be  more 
attractive  in  a  country  where  deep  freezers  are  more  com¬ 
mon  in  the  home,  and  the  refrigerator  less  important. 
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COMBINES 


PERFORMANCE  PROVED 


A  thorough  engineering  research  preceded  the 
manufacture  of  Airtherm  Cabinet  Unit  Heaters.  Al¬ 
ternative  features  and  designs  were  analyzed  from 
the  standpoint  of  proved  practicality  and  efficiency. 


We  believe  the  22  features  emerging  from  this 
screening  are  the  best  in  the  industry  for  this  type 
design. 


THE  INDUSTRIAL  PRESS 

93  Worth  Sfroo*  How  Y«rli  13,  N.  Y. 


H«r«  it  a  book  that  will  givo  you  a  comprohontivo  picturo  of 
tho  choroctorittict  and  wtot  of  ovory  typo  and  grado  of  fuol 
oil.  Tho  author  oxploint  tho  moaning  of  ooch  oil  proporty, 
and  thowt  how  thit  informcrtion  it  appNod  to  tho  toloction, 
handling  and  burning  of  fuol  oil.  Impuritiot  and  how  thoy 
offo<t  combuttion  aro  dotcribod  fuNy,  and  a  tpociol  choptor 
dotcribot  fuol  oil  odditivot  and  how  thoy  aro  utod.  Anothor 
choptor  Kttt  troubiot  which  may  bo  oncountorod  in  uting  fuol 
oUt,  and  thowt  tho  corroct  romody  to  apply  in  ooch  cato. 
Tochnicol  longuago  it  avoidod  whorovor  pottiblo,  and  all 
tormt  aro  fully  OKploinod. 


!■  CModo  or  ovnrMos,  $4.20 


160  Pogot 


$3.50 


34  Toblot 


BtAUTIFUl  /j  u  #/ 

cabinet  unit  heater 


filter  is  a 
superior  product 

says  Albert  J.  Mattes 
Cenrral  Managrr 
J.  M.  Oberc,  Inc.,  Detroit 


Mr.  Mattes,  as  general  manager  of  one  of  Michi¬ 
gan's  largest  refrigeration  and  heating  equipment 
joblters  and  manufacturers'  representatives,  care¬ 
fully  analyzes  a  product  and  its  market  before 
deciding  to  handle  it.  Here  is  what  he  says  al>out 
the  Dust-magnet  filter: 

"I  chose  the  Dust-magnet  filter  because  it  is  truly 
permanent  and  easy  to  clean.  It's  a  superior 
product,  the  price  is  sensible,  and  the  company  is 
reliable  and  cooperative." 

The  Duot-magnet  electroHtatic  filter  is  maiie 
of  patented  woven  white  plastic  installed 
under  spring  tension  in  a  galvanite  steel 
frame.  Ask  for  literature. 

STODDARD  INDUSTRIiS,  INC. 

1545  Kingsbury  St.,  Chicago  22,  Illinois 


INDUSTRY  APPROVED 


They  are  your  assurance  of  top  efficiency,  in¬ 
stallation  versatility,  and  dependable  performance 
through  the  years. 

MAIL  COUPON  FOR  COMPLETE  DATA 

j*  Airtborm  Manufacturing  Co.  Dept.  B  I 

!  700  S.  Spring  r  *  ■  ■ 

I  St.  Louis  10,  Missouri  | 

I  Gentlemen:  I 

I  Please  send  complete  information  on  Airtherm  Cabinet  Unit  I 
Heaters.  I 
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FEATURES 


October 


E  L«G  E  N  A//  1  I 

VANE  RUNNERS 

.  m  COfL^,f 


New  production  machinery  of  our  .  ,u,i.  .r  I 

own  excluiive  design,  now  enoblet  \  e*Mbu  bi«4«  tumUe  j 
US  to  produce  button  type  Eigen  \  / 

Ail'Tite  vane  runners  in  continuous  coils, raewirae. 
effecting  a  savings  in  your  cost  per  job. 

COILEO  EIGEN  AU-TITE  VANE  RUNNERS  MUNS  . . . 

^  U/9S^Q  /  Waste  pieces  due  to  short  ends  are  a  thing 

of  the  past.  Vane  runner  metal  is  coiled  in  100  foot  lengths, 
you  just  pull  out  the  exact  footage  rteeded. 

#  EsStBt  f  Each  coll  weighs  approximately  50 

lbs.  and  Is  packed  in  a  box  28"  x  28"  x  5".  Box  fits  easily 
under  bench  or  against  wall. 

#  Hoticftinofwo  loose  pieces  lying  around  to 
get  in  the  way  or  collect  dirt. 

%Unroth  ahoo/ute/y  f/at/son»  runner  metal 
emerges  from  the  box  at  bench  height  .  .  .  absolutely  flat  .  .  . 
ready  for  use. 


TWO  MORE  ENtIMEM-ARfROVED  ELOEN  PROOUGTS 
THAT  SAVE  YOU  TIME  AND  MONEY 
ILMN  MUMT  DUCT  I  HLOIN  DAMDItSET 


loose  pieces  lying  around  to 


IIMN  MUMT  DUCT 
.  ...  far  farmine 

"••■•bta"  AkI  ca»* 
U  aaatara.  A  ana  A**a 
uT’-rW  inalal  la  wnlarial 
anM,  nnibae  In  caiU, 
'"-'-J'  anrali*  nbtalalaiy 
flnl.  Mabat  an  iba 
seal  wwb  a  cindi. 


...  far  main  blaJa 
eamparr,  narallal 
ar  aaea**a.  **•*! 
aarlafl  eam^ar 
barewara  Aaval* 


ELGIN  PRODUCTS  ARE  SOLD  THROUGH 
LEADING  JOBBERS  EVERYWHERE. 

Wrlla  today  for  frao 
catalog  and  "ipoc"  ibaall 

aCOI  MANUFAC1URMG  CORP.  /Vh^l 

41-M  Mlb  Ibaal,  lane  Island  CHy  4,  M.  V.  «>•»»  0  W  f'^-iArlwe/' 


STATEMENT  REQUIRED  BV  THE  ACT  OF  AUGUST  24.  1912,  AS 
AMENDED  BV  THE  ACTS  OF  MARCH  3.  1933,  AND  JULY  2.  1946 
iTitl*  39,  United  States  Code,  Section  2331  SHOWING  THE  OWNER¬ 
SHIP.  MANAGEMENT,  AND  CIRCULATION  OF  "AIR  CONDI¬ 
TIONING,  HEATING  AND  VENTILATING”  published  monthly  at 
Norwalk,  (  onnecticut,  for  October  1st.,  1955. 

I-  The  names  and  addresses  of  the  publisher,  editor,  managiny  editor, 
and  business  managers  are: 

PuMisber,  The  Industrial  Press,  93  Worth  Street,  New  York  13,  N.  Y. 
Editor,  Oifford  Strock,  93  Worth  Street,  New  York  13,  N.  Y. 

Managing  editor.  None. 

Business  managers;  Ruliert  B.  Luchars,  Edgar  A.  Becker,  Harold  L.  Gray, 
93  Worth  Street,  New  V’ork  13,  N.  Y. 

2.  The  owner  is: 

The  Industrial  Press,  93  Worth  St.,  New  York  13.  N  Y.;  Rolu-rt  B. 
Luchars,  93  Worth  St.,  New  York  13,  N.  Y.;  Edgar  A.  ^cker,  93  Worth 
St.,  New  York  13,  N.  Y.;  Franklin  D.  Jones,  93  Worth  St..  New  York  13, 
N.  Y.;  Waller  E.  Robinson.  93  Worth  St..  New  York  13,  N.  Y.;  Charles  O. 
Herb,  93  Worth  St..  New  York  13,  N.  Y.;  Harold  L.  Gray,  93  Worth  St., 
New  York  13,  N.  Y.;  Oifford  Strock,  93  Worth  St.,  New  York  13,  N.  Y.; 
Suno  E.  Larson,  93  Worth  St.,  New  York  13,  N.  Y.;  Helena  E.  Oberg, 
65'82nd  St.,  Brooklyn  9,  N.  Y.;  Edgar  L.  Becker,  Nominee  for  Nancy 
lane  Becker,  Susan  I.a>uise  Becker  and  Donald  Louis  Becker.  370  Bedford 
Rd.,  Ridgewood,  N.  J.;  First  National  Bank  of  Montclair  and  R.  B.  Luchars. 
Trustees  (Beneficiaries  Unknown K  Ul^r  Montclair,  N.  I.;  First  National 
Bank  of  .Montclair  and  Leigh  Roy  Urlian,  Trustees  fBraeficiaries  Un¬ 
known),  Up|>er  Montclair,  N.  J.;  First  .National  Bank  of  Montclair  and 
Kenneth  D.  Ketchum,  Trustees  (Beneficiaries  Unknown),  Upper  Mont¬ 
clair,  N._J.;  David  D.  Ketchum,  13  N.  Main  St.,  Cohasset,  Mass.;  Lee  W. 
Noyes,  Guardian  for  Susan  Yarnall  Urlian,  Greensboro,  Vt.;  I.ee  W.  Noyes, 
Trustee  V/W  of  Robert  L.  Urlian,  (jreenstioro,  Vt. ;  John  T.  Urban, 
8  Craigie  Circle,  Cambridge,  Mass. 

3.  The  known  tiondholdcrs,  mortgagees,  and  other  security  holders  own¬ 
ing  or  holding  1  |iercent  or  more  of  total  amount  of  lionds,  mortgages,  or 
other  securities  are; 

Charlotte  B.  Baldwin,  420  Clinton  Ave.,  Brooklyn.  N.  Y. ;  Franklin  D. 
Jones,  93  Worth  St.,  New  York  13,  N.  Y.;  Robert  B.  Luchars,  93  Worth 
St.,  New  York  13,  N.  Y.;  Ann  Pelletier,  140  Cabrini  Blvd.,  New  York  33, 
N.  Y.;  Elizabeth  Y,  Urban,  38  I^keview  Road,  Asheville,  N.  C.;  Helen  L. 
Ketchum,  231  King  Street,  Cohasset,  Mass.;  Williert  A.  Mitchell,  28  Har- 


Gables,  Fla. 

4.  Paragraphs  2  and  3  include,  in  cases  where  the  stockholder  or  security 
holder  appears  upon  the  books  of  the  company  as  trustee  or  in  any  other 
fiduciary  relation,  the  name  of  the  person  or  corporation  for  whom  such 
trustee  is  acting;  also  the  statements  in  the  two  paragraphs  show  the  affiant’s 
full  knowledge  and  lielief  as  to  the  circumstances  and  conditions  under  which 
stockholders  and  security  holders  who  do  not  appear  upon  the  iMioka  of  the 
company  as  trustees,  hold  stork  and  securities  in  a  capacity  other  than  that 
of  a  Ixma  fide  owner. 

EIXjAR  A.  BKCKKK,  Business  Manager 
Sworn  to  and  suliscrilicd  liefore  me  this  29th  day  of  Septemlier,  1955. 

ALEXANDER  LOYKA 

Notary  Public,  State  of  New  York,  No.  41-7611.150.  Qualified  in  Queens 
County.  Commission  expires  March  30,  1956. 


CoRodiaii  DcgrM  Days  for  Octobor,  1955* 


Cumulative 


N»iiy 

1955 

I  Normal 

1955  i 

Normal 

Calgary,  Alta . 

733 

722 

1235 

1  154 

Charlottetown,  P.  E.  1..  .  . 

563 

539 

838 

761 

Crescent  Volley,  B.  C.  .  . 

703 

698 

1094 

1058 

Edmont<jn,  Alto . 

749 

749 

1221 

1191 

Fort  Williom,  Ont . 

673 

722 

1033 

1076 

Grande  Prairie,  Alta.  .  .  . 

873 

812 

1396 

1292 

Halifax,  N.  C . 

467 

499 

662 

688 

London,  Ont . 

427 

508 

599 

634 

Medicine  Hot,  Alto . 

573 

601 

954 

868 

Moncton,  N.  B . 

599 

595 

910 

877 

Montreal,  P.  Q . 

491 

561 

691 

741 

North  Boy,  Ont . 

587 

694 

920 

958 

Ottowa,  Ont . 

505 

595 

734 

799 

Penticton,  B.  C . 

549 

527 

788 

740 

Prince  George,  B.  C . 

816 

741 

1318 

1185 

Quebec  City,  P.  Q . 

598 

651 

927 

927 

Regina,  Sask . 

735 

794 

1171 

1202 

St.  John,  N.  B . 

549 

558 

875 

828 

Saskatoon,  Sask . 

738 

781 

1 191 

1177 

Timmins,  Ont.**  . 

678 

781 

1 115 

1186 

Toronto,  Ont . 

362 

504 

498 

672 

Voncouver,  B.  C . 

477 

459 

724 

693 

Victorio,  B.  C . 

499 

446 

797 

710 

Windsor,  Ont . 

359 

425 

446 

479 

Winnipeg,  Mon . 

640 

744 

984 

1074 

'These  data  are  supplied  through  the  courtesy  of  the  Meteorological 
Division  Air  Service  Branch,  Department  of  Transport,  Canada. 

"The  Dejiartment  reporU  the  closing  of  the  weather  station  at  Porquia 


a  fcyC/xs#'  "The  Dejiartment  reporU  the  closing  of  the  weather  station  at  Porquia 

iS'*  J !  Junction,  Ont.,  startine  with  Sept.,  1955.  They  have  substituted  data  for 

Timmins,  Ont.,  and  stBl  continue  to  report  for  tK-it  station  in  the  future. 
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JUST 


TO  SHOW  YOU 

on*  of  th*  thousands  of  custom*mad* 

heat  exchangers 

that  nUUlCOtl  builds 


for  industrial  needs 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  DECEMBER,  19S5 


Solve  Heat  Transfer 
Problems— Directly 


and  Accurately! 


THE  INDUSTRIAL  PRESS,  93  Wortli  St.,  Now  York  13,  N.  Y. 

Pleat*  sand  m*  a  copy  of  INDUSTRIAL  HEAT  TRANSFER 
at  $6.00. 

Q  I  anclotad  payment  in  full.  Sand  book  postpaid. 

Q  Bill  m*  Q  Bill  company.  (Postaq*  charges  will  be  added) 

NAME  . 

COMPANY  . 

CITY  . ZONE....  STATE . 

HOME  ADDRESS . 

(PIcast  III  in  if  you  want  kook  stnt  to  your  homt) 

ACHV/12/55 


336  Pages,  136  Charts  and  Illustrations-  $6.00 


ORDER  YOUR  COPY  TODAY! 


DAVIS  ENGINEERING 

CORPORATION 

30  Reckefdlar  Ptazo,  Ntw  York  20,  N  Y.  1064  E.  Grand  Strut,  Elizobath  4,  N.  J. 

fl  r?  A 


INDUSTRIAL  HEAT  TRANSFER, 
by  F.  W.  Hutchinson,  presents  123 
working  graphs  that  permit  the  direct 
solution  of  complex  problems  of  heat 
transfer.  Use  of  these  graphs — which 
are  equal  in  accuracy  to  the  equations 
from  which  they  are  derived — speeds 
heat  transfer  analysis  and  helps  to 
eliminate  errors  in  calculation.  In  ad¬ 
dition  to  the  complete  text,  graphs 
are  provided  for:  air,  acetylene,  am¬ 
monia,  benzene,  chlorine,  ethane, 
ether,  helium,  oxygen,  pentane, 
steam,  sulphur  dioxide,  water,  and  57 
other  industrially  used  liquids  and 
gases. 

Get  your  copy  of  this  valuable 
working  reference  book  today! 


A  13,000  ctm  diracl-firad  air  prahaatar  being  auamblad 
at  our  Elizabeth  plant.  Th*  ttoinlait  ttaal  combuition 
chamber  (not  shown)  sets  below  th*  tub*  bonks.  Air 
exit  lamparotur*  1000*  F. 

OUR  EXPERIENCED  ENGINEERS  are* 

available  to  ex|HMlite  plazininx  and  nperifiration  work 
and  to  niijr^tettl  I  lie  iiioni  Diiitalile  and  eeunoniieal  ex¬ 
changer  denign. 

MODERN  MANUFACTURING  facili- 

tiea  and  advanced  tcclmi(|iicii,  skilled  and  Mcaaoned 
aliop  pcraoiincl  guarantee  fabrication  to  rigid 
apccificaliotin. 

FAST  DELIVERY  i»*  aamircd  by  efficient 

aliop  work  and  iiniiicdiate  Iraiinportation  facililieH. 


WHEN  You  Want  It 
WHERE  You  Want  It 


FOP  EVERY  INDUSfPIAL  APPLICATION 


. . .  with  FLEXAUST* 


In  «  l«rg*  midwniUrn  cKncnlenl  plant,  12"  1.0.  FUiautf  Ho»« 
ii  used  to  cihautf  fumat  and  kaat  front  a  flama-cufflng 
oparation.  Tha  hood  to  which  tha  Plaiauft  duct  it  attached 
it  carried  on  a  movable  boom,  pk^ing  the  axhautt  exactly 
where  it  it  needed.  Aveilable  in  H/i"  to  3V  I.D. 

EASY  TO  INSTALL 

•  UniktIIttf  labor  can  cut  ant  intlall  Flouuiit  tuct  auickly  and  caiilv. 

A  iat>ua  like  tbit  ant  can  bt  tatily  initalltd  and  Juit  at  tatlly  movtd  to 
Mttt  cbanitt  at  arocHi  ar  rtlacatian  af  machinci.  It  can  bt  cut  to  any 
Itnftb,  and  it  tatlly  caueltd  ta  any  otktr  duct  work. 

HIGHLY  FLEXIBLE 

•  No  layout  erabitnii  witk  FIciautt!  Madt  af  nylon  or  cotton  katt  iniartt- 
natad  with  tea^ttiitant  Ntoertnt  coaiaound  and  rtinforetd  with  ipiral 
wIrt,  It  will  not  kink  ar  hatton.  It  maintalnt  itt  cratt-tKtion  tvtn  an 

t  iharp  btndt.  At  it  hat  txctlltnt  Itnithwitt  comprattabllity,  it  it  taty  to 
Irantpart  and  itart. 

LONG  LASTING 

•  FItxautt  it  bt|hly  rttittant  ta  corration,  naitturt.  chtinical  dtttrioration 
and  Itxini  fati|ut.  Itt  bondad,  daubit  ply,  daubit  avtrlay  canttructian 
niakH  II  fully  air-tiaht  far  pratturt.  Miction  ar  aravity  optratiant.  It  outlatti 
athtr  typw  af  duett  In  handling  ahrativt  duiti  at  in  inndint.  matcrialt 
handlini,  tU. 

You  can  ute  Flexautf  for  fume  exhautf,  for  dutf  or  chip 
collection,  for  ventilation,  for  handling  of  bulky  materialt. 

In  every  epplicetion  it  provet  itt  economy  in  Frtt  cott  and 
timplicity  of  inttallation  ...  itt  efficiency  in  itt  performance 
and  adaptability  to  ail  typet  of  jobt.  Alto  available,  retract- 
eble  type  Fortovant  duct. 

Write  today  for  builetint  giving  complete  data  on  flow 
characterittict,  inttallation  procedure,  tixet,  fittingt  and  ac- 
cattoriet. 

THE  FLCXAUST*  COMPANY 

Dept.  HV.11,  100  Peril  Aveeee.  New  Yerli  17,  N.  Y. 
Formerly  American  Ventilating  Note  Co. 

FLEXAUST*  FOOTOVINT*  BIOFLEX* 

*Tra<le-inarkB 


COMING  EVENTS 

Where  listed,  rtomee  or  titlet  of  irtdividuele  ore 
those  from  whom  further  biformotion  is  ovoiloble. 

ATOMIC  EXPOSITION — 1955  Atomic  Exposition,  sponsored 
by  American  Institute  of  Chemical  Ertgineers,  at  Municipal 
Auditorium  ortd  Annexes,  Clevelortd,  Ohio.  A.  F.  Denham,  di¬ 
rector  of  Atomic  Exposition  Monogement,  931  Book  Building, 

Detroit  26,  Mich . DECEMBER  lO-U,  195S. 

NUCLEAR  CONOR  ESS — Nuclear  Cot^reu  ortd  Atomic  Exposi¬ 
tion,  sponsored  by  the  Engineers  Joint  Council,  to  be  held  at 
Municipal  Auditorium,  Clevelortd,  Ohio.  Stewart  E.  Reimel,  sec¬ 
retory  of  the  Courtcil,  29  W.  39th  St.,  New  York  18,  N.  Y. 

. DECEMBER  12-17,  1955. 

ASHAE  MEETINfr— Annual  meetirtg  of  the  American  Society 
of  Heotirtg  and  Air  Conditioning  Engineers,  Inc.,  at  the  Shero- 
ton-Gibson  Hotel,  Cincinnoti,  Ohio.  A.  V.  Hutchinson,  secretary 
of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JANUARY  23-25,  1956. 

VENTILATION  CONFERENCE— 5th  annual  Industrial  Ventila¬ 
tion  Conference,  sponsored  jointly  by  the  Michigan  Department 
of  Heolth,  and  the  School  of  Erygineering,  Michigan  State  Uni¬ 
versity,  to  be  held  at  the  Kellogg  Center,  Michigan  State 
University,  Lonsiryg,  Mich.  J.  C.  ^rrett,  ventilation  engir>eer. 
Division  of  Occupational  Heolth,  Michigan  Deportment  of 
Heolth,  Old  Dewitt  Rood,  Lonsiryg  4,  Mich. 

. FEBRUARY  6-9,  1956. 

CORROSION  SHOW— 1956  Corrosion  show,  held  in  conjunction 
with  the  12th  onnuol  conference  of  the  Notioryal  Association 
of  Corrosion  Engineers,  ot  the  Hotel  Stotler,  New  York,  N.  Y. 
A.  B.  Carrypbell,  executive  secretary  of  the  Association,  1061 

M  &  M  Building,  Houston  2,  Tex . MARCH  12-16,  1956. 

GAMA  MEETING— Annual  rrteeting  of  the  Gas  Appliance  Mon- 
ufocturers  Association,  at  The  Greenbrier,  Vi^ite  Sulphur 
Springs,  West  Virginia.  H.  Leigh  Whitelow,  monoging  director 
of  the  Association,  60  E.  42rvd  St,,  New  York,  N.  Y. 

. APRIL  19-21,  1956. 

MECHANICAL  CONTRACTORS  MEETING— Annual  meeting 
of  The  Mechonicol  Controctors  Association  of  America  (for¬ 
merly,  Heotiryg,  Pipiryg  and  Air  Conditioning  Contractors  Na¬ 
tional  Association),  at  The  Kentucky  Hotel,  Louisville,  Ky. 
Secretory  of  the  Associotion,  1 250  Avenue  of  the  Americos, 

New  York  20,  N.  Y . MAY  15-1B,  1956. 

ASRE  MEETING— 52nd  onnuol  meetiryg  of  the  American  So¬ 
ciety  of  Refrigerating  Engineers,  at  the  Sheroton-Gibson  Hotel, 
Cincinryoti,  Ohio.  R.  C.  Cross,  secretary  of  the  Society,  234  5th 

Ave.,  New  York  1,  N.  Y . JUNE  3-6,  1956. 

PLUMBING  AND  HEATING  EXPOSITION— 1956  Notional 
Plumbiryg  and  Heating  Exposition,  in  conjunction  with  the  74th 
meeting  of  the  Notional  Association  of  Plumbirtg  Controctors, 
Inc.,  to  be  held  in  the  Milwoukee  Auditorium,  Milwaukee,  Wis. 
Secretory  of  the  Association,  1016  20th,  N.  W.,  Washington, 

D.  C . JUNE  11-14,  1956. 

OIL-HEAT  SHOW— 21st  Notional  Oil-Heat  Show,  to  be  held 
coftcurrently  with  the  34th  Annual  OHI  convention,  of  the  Oil- 
Heat  Institute  of  America,  at  the  new  Coliseum,  New  York, 
N.  Y.  R.  H.  L.  Becker,  managing  director  of  the  Institute,  500 

Fifth  Ave.,  New  York  36,  N.  Y . JUNE  11-15,  1956. 

ASME  MEETINGS— Semi-onnuol  meeti.-'g  of  The  Americon  So¬ 
ciety  of  Mechanical  Erygineers,  at  the  Hotel  Stotler,  Cleveland, 
Ohio.  Secretory  of  the  S^iety,  29  W.  39th  St.,  New  York,  N.  Y. 

. JUNE  17-21,  1956. 

TESTING  MATERIALS  MEETING— 59th  annual  meeting  of  the 
Americon  Society  for  Testiryg  Materials,  at  the  Cholfonte- 
Hoddon  Holl,  Atlontic  City,  N.  J.  Secretory  of  the  Society,  1916 

Race  St.,  Philadelphia  3,  Po . JUNE  17-22,  1956. 

ASHAE  MEETING— Semi-onnuol  meetiryg  of  the  Americon  So¬ 
ciety  of  Heotiryg  ond  Air-Coryditioning  Erygiryeers,  Inc.,  at  the 
Shorehom  Hotel,  Woshirygton,  D.  C.  A.  V.  Hutchinson,  secretory 
of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JUNE  10-20,  1956. 

INSTRUMENT  SOCIETY  EXHIBIT — 11  th  annual  Instrument- 
Automation  Conference  ortd  Exhibit  (Internotioryol),  of  the 
Instrument  Society  of  America,  at  the  new  Coliseum  building. 
New  York,  N.  Y.  J.  McCoffery,  assistant  executive  secretory  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Po. 

. SEPTEMBER  17-21,  1956. 

KEATING  AND  AIR  CONDITIONING  EXPOSITION— 1957  In- 
terryotioryal  Heotiryg  &  Air-Conditioning  Exposition,  under  the 
ouspices  of  the  American  Society  of  Heating  oryd  Air-Condition¬ 
ing  Engineers,  IrK.,  to  be  held  at  International  Amp>hitheater, 
Chicogo,  III.  E.  K.  Stevens,  nryonoger.  International  Exposition 
Co.,  480  Lexington  Ave.,  New  York  17,  N.  Y. 
. FEBRUARY  2S-MARCH  1,  1957. 
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“Because  Business  Publications  bring  us 
vital  news  of  people  and  products..." 

says  ALFRED  E.  PERLMAN,  President,  New  York  Central  Railroad 


". . .  we  read  the  business  magazines  of  our  field 
widely  and  regularly.” 

Consider  the  number  of  fields  that  affect  railroad 
operations,  and  you  can  see  why  dozens  of  Business 
Publications  are  “never  missed”  by  Mr.  Perlman 
and  his  associates. 


Top  men  in  every  business  feel  this  same  way 
about  the  Business  Publications  they  read  regularly. 
They  like  the  timely,  pertinent  information  they  get 
from  alert  reporters  and  businessmen  writers . . . 
and  they  like  the  new  ideas  and  product  information 
they  get  from  the  advertisers.  These  advertisers 
know  that  the  best  way  to  get  their  products  read 
about  by  the  men  they  want  to  reach  is  to  advertise 
in  Business  Publications— the  magazines  their  pros¬ 
pects  “never  miss”. 


NATIONAL  BUSINESS  PUBLICATIONS,  INC*  i4is«sfr««r,  m.  nf..  tvafS/uftMS. ».  c  •sr»ru»§$ms 


The  national  association  of  publishers  of  173  technical, 
professional,  scientific,  industrial,  merchandising  and 
marketing  magazines,  having  a  combined  circulation 
of  4,098,937  . . .  audited  by  either  the  Audit  Bureau  of 
Circulations  or  Business  Publications  Audit  of  Circula¬ 
tion,  Inc. . . .  serving  and  promoting  the  Business  Press 
of  America  . . .  bringing  thousands  of  pages  of  special¬ 
ized  know-how  and  advertising  to  the  men  who  make 


decisions  in  the  businesses,  industries,  sciences  and 
professions... pin-pointing  the  market  of  your  choice. 

Write  for  a  list  of  the  NPB  publications  and  the 
"Here’s  How"  booklet,  “How  Well  Will  We  Have  to 
Sell  Tomorrow?”,  written  by  Ralston  B.  Reid,  Advertis¬ 
ing  &  Sales  Promotion  Manager  of  the  Apparatus  Sales 
Division,  General  Electric  Company. 
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PIIOPOfmONINO  PUMP  •UU.KTIN  — 

A  color  bulletin  (1105>2)  describinc  the 
Model  llOS  Ad)i4§t-0-Feeder  proportion¬ 
ing  pump  la  iuUeid  by  Proportioneera,  Inc., 
Divlaion  of  B-I-F  Induatriea,  Inc.,  Provi¬ 
dence,  R.  I.  The  bulletin  containa  a  capac¬ 
ity  table,  typical  applicationa  with  ache- 
matic  diagrama,  and  liata  the  pump’a  main 
advantagea.  . . Item  M 


Us*  the  pr*p*id  postegrd 
on  p*9*  I4i  for  s*curing 
your  copies  of  cefelogs  de¬ 
scribed  in  this  department. 


OIL  OURNUI  COLOR  POLORR— A  folder 
(No.  N-1132)  featuring  a  line  of  aeven  oil 
burnera,  with  firing  rangea  from  0.65  to  20 
gph,  ia  available  from  The  Nu-Way  Corp., 
Rock  laland.  Ill.  Oeacriptiona  and  apecifl- 
cationa  are  preaented  in  four-color  block 


FLUID  eOOLRR  RULLRTIM  —  Literature 
on  a  line  of  fluid  coolera  ia  announced  by 
The  Trane  Co.,  La  Croaae,  Wia.  The  8-page 
bulletin  (S-39S)  containa  information  on 
the  conatruction,  performance,  and  main¬ 
tenance  of  the  unite,  aa  well  aa  data  on 
each  of  their  component  parta. _ Item  Sg 


arrangement. 


WATRR  NRATIR  LITRRATURR— A  aelf- 
maller  (Form  981)  for  plumbing  contrac¬ 
tors  to  acquaint  their  cuatomera  with  the 
reataurant  uaea  of  the  two-temperature 
Sanimaater  automatic  gaa  water  heater 
ia  available  from  Ruud  Mfg.  Co.,  Kalama¬ 
zoo,  Mich.  The  two-color  literature,  with 
four  pages.  Includes  charts  for  sizing  the 
water  heaters  to  conveyor,  door,  ani  hood 
type  dishwashers.  _ Item  gg 


PLASTIC  VALVB  DCMONSTRATOR— A 

cutaway  plastic  demonstrator  of  a  seatless 
blow-off  valve  and  a  catalog  (B-426)  are 
available  from  Yarnall-Waring  Co.,  Phila¬ 
delphia,  Pa.  The  plastic  demonstration 
model  works  in  the  same  fashion  as  the 
actual  valve  it  represents. . Item  St 


COOLINO  RQUIPMCNT  BULLBTINS— 

Five  bulletins  giving  the  specifleations  of 
forced  and  induced  draft  cooling  towers, 
air  handling  units,  and  condensers  are  is¬ 
sued  by  Deansteel  Products,  San  Antonio, 
Ter.  . . . Item  SO 


PLUS  OAS  ANALYSSRS— PorUble  flue 
gas  analyzers  are  described  in  a  brochure 
issued  by  Thermco  Laboratories,  Michigan 
City,  Ind.  The  specifleations  and  applica¬ 
tions  of  five  different  models  are  given  in 
the  folder. _ Item  SS 


Eleven  Wairs  To  Avoid  Boiler  Tube  Cor¬ 
rosion  is  the  title  of  a  publication  (Bulle¬ 
tin  TR-537)  by  Tubular  Products  Dlv.,  The 
Babcock  A  Wilcox  Co..  Beaver  Falls.  Pa. 
The  8-page  folder  explains  many  of  the 
causes  of  corrosion  in  boiler  tubes  along 
with  suggested  methods  of  eliminating 
these  same  causes. _ Item  61 


PIPING  MANUAL— A  manual  conUining 
data  required  for  piping  flexibility  analy¬ 
sis  has  been  prepared  by  the  research  staff 
of  Tube  Turns,  Louisville,  Ky.  Designated 
File  4.03,  the  27-page  manual  also  contains 
tables  and  charts  in  one  section  and  coda 
rules  in  a  third  section. _ Item  70 


CIRCULAR  ON  ROOSTSR  PUMPS  —  A 

product  circular  (Bulletin  HC-855)  released 
by  Bell  A  Gossett  Co.,  Morton  Grove, 
Ill.,  features  the  company’s  line  of  univer¬ 
sal  pumps.  The  circular  shows  how  a  uni¬ 
versal  pump  can  be  used  for  boosting  city 
water  pressures  in  buildings. _ Item  71 


NSATINO  SVSTSMS  MANUAL  —  A  28- 

page  application  manual.  No.  2685,  for  high 
temperature  and  pressure  hot  water  heat¬ 
ing  systems  is  published  by  C.  A.  Dunham 
Co.,  Chicago.  Ill.  The  manual  contains  a 
discussion  of  the  systems  including  de¬ 
sign.  installation  and  maintenance  data. 
Drawings,  charts,  graphs  and  tables  are 
used  to  amplify  the  text. _ Item  62 


Recognized  Leader.  More  archi¬ 
tects,  engineers — even  owners  — 
favor  Allenco. 

Complete  Selection.  Full  line  to 
mewt  every  specification  and  other 
needs. 

Reliable  Quotations.  Firm,  eco¬ 
nomical  pricing  and  delivery  os  or- 
dered. 

Simpler  Installation.  Allenco  de¬ 
sign  and  construction  cuts  your  cost 
many  ways. 

Dependable  Performance.  No 

worry  over  "make-good"  on  Allenco 
installations. 


DRIVS  SSLSCTION  BOOKLET— A  74- 

page  booklet,  Tex-Book  20P40,  carrying 
multi-color  tables  for  the  selection  of  con¬ 
stant  speed  Texrope  V-belt  drives  is  re¬ 
leased  by  Allis-Chalmers  Mfg.  Co.,  Milwau¬ 
kee,  Wis.  In  addition  to  providing  selection 
tables  for  A,  B.  C,  D  and  E  section  belts, 
the  handbook  features  Information  on  de¬ 
sign  features,  basic  drive  principles,  and 
technical  data  on  sheaves  aa  well  as  help¬ 
ful  hints  for  economical  and  dependable 
operation  of  V-belt  drives  . . Ham  72 


UNIT  CONDITIONER  CATALOO— BulleUn 
No.  8227,  describing  Diaflow  unit  condi¬ 
tioners  for  summer  cooling  and  winter 
heating  in  multi-room  structures,  is  avail¬ 
able  from  American  Blower  Corp.,  Detroit. 
Mich.  The  catalog  contains  installation 
drawings,  listing  detailed  dimensions  for 
the  flve  sizes  available. _ Ham  63 


CSNTRIPUOAL  PUMP  IB  DEBCRIBED- 

A  flier  describing  the  Centrl-Chem  Type  20 
stainless  steel,  centrifugal  pump,  for 
handling  corrosives,  is  available  from  Eco 
Engineering  Co.,  Newark,  N.  J.  Informa¬ 
tion  Includes  mechanical  features,  per¬ 
formance  data,  and  component  materials 

Ham  64 


PIPING  JOINT  CATALOG  — A  2U-page 

catalog  (No.  215-B)  on  flexible  ball  Joints 
for  use  in  piping  is  published  by  Barco 
Mfg.  Co.,  Barrington,  Ill.  The  catalog  con¬ 
tains  engineering  specifleations  and  data, 
installation  advice,  and  maintenance  or 
repair  Instructions. _ Ham  73 


\  foi  utUU 

AUINCO 


oi  construction. 


tdoblniwe  1667 


POLDER  ON  PORTABLE  HEATER— A 

lightweight  portable  heater  is  the  subject 
of  a  t-page  folder  published  by  Master 
Vibrator  Co.,  Dayton,  Ohio.  A  cutaway 
drawing  shows  the  vital  parts  of  the  heat¬ 
er,  and  operational  photos  Illustrate  how 
a  plasterer,  bricklayer,  carpenter,  plumb¬ 
er,  or  cement  contractor  can  use  the  small 
heater  on  scaffolds,  in  basements  or 
wherever  one  is  working. _ Hem  74 

{Continued  on  ftage  1.58) 


MAGNETIC  STARTER  BULLETIN  —  An 

eight-page  publication  describing  a  line  of 
magnetic  starters  for  air  conditioning  and 
refrigeration  equipment  is  available  from 
General  Electric  Co.,  Schenectady,  N.  Y. 
Designated  GEA-6301,  the  illustrated  bulle¬ 
tin  describes  features,  ratings,  and  dimen¬ 
sions  of  the  starters.  It  also  contains  wir¬ 
ing  diagrams,  catalog  numbers,  and  In¬ 
stallation  requirements.  _ Hem  6S 


710  Allenco  Bldg. 
566  West  lake  Street 
Chicago  6 
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A  Ftw  Dittribwftrtliipt  Availabit.  Writt  for  Detwlil 


Here's  Advanced  Design  in 
I.  APPEARANCE  2.  UTILITY 


■  MUM  vindicators 

LIQUID  EYE  2.000  SERIES 

(Illustrated) 


All  types  of  refrigeration  applications  use  some  kind  of 
"sight  glass."  Precision-Built  Allin  LIQUID  EYES— used  by 
leading  manufacturers  and  contractors— incorporate  ad¬ 
vanced  design  end  improvements  which  keep  refrigerant 
losses  to  an  absolute  minimum. 

Engineers,  dealing  with  fluid  flow  problems,  associate  the 
name  "LIQUID  EYE"  with  high  product  quality  and  valu¬ 
able  engineering  assistance.  You'll  find  a  LIQUID  EYE  de¬ 
signed  to  perfectly  fit  your  application,  too.  An  Allin  repre¬ 
sentative  is  ready  to  help  you  choose  from  a  complete  line. 

Send  tor  Allln  Catalog  0-S5 

••la  bv  iMaiKf  WhalMalars.  tana  lar  Cataiaa  D-U 


MANUFACTURING 
in  COMPANY 

1153  West  Grand  Ave.,  Chicago  22,  III. 


THERE 

WERE 

FEW 

SWIMMERS 
AT  THIS 
POOL 
. . .  until 

3^e£C& 

OIL 

UNIT 

HEATERS 

were 

installedi 

Send  for 
complete  new 
catalog  AC 


|oa|rTffTni  An  inadequate  heating  fye* 
tern  left  this  glass  enclosed 
pool  chilly,  uncomfortable,  and  unpopular 
in  cool  weather. 


SOLUTION: 


A  compact  and  attractive 
Delta  Oil  Fired  Unit  Heater 
was  suspended  in  each  corner,  overhead 
and  out  of  tha  way.  These  units  need  no 
boiler  or  chimney  —  and  there  are  no  un¬ 
sightly  pipes,  valves  and  fittings  to  mar 
the  view.  Delta’s  powerful  heat  blankets 
the  entire  area. 


RESULTS: 


No  matter  what  tha  weather, 
the  pool  is  now  always 
crowded  with  bathers  relaxing  in  luxuri¬ 
ous  warmth  and  comfort. 


This  is  eely  ene  ef  hundreds  ef  iebs  thet  a  Delta 
Oil  Unit  Heater  can  de  better  and  mere  ecenemically. 

DELTA  HEATING  CORPORATION  (P 

TRENTON  8,  NEW  JERSEY 


doesn^t  fit  ALL  needs! 

AM 

Gef  Filters 

ENGINEERED  TO  FIT  THE  -m" 

JOB  -  RIGHT  BVCRY  TIMS 

No  filter  does  all  jobs,  meets  every  need. 

That's  why  Airsan  Filters  are  engineered  to  '/u: 
the  job  to  offer  more  effective  dust  collec- 
tion.  Airsan's  expanded  metal  face  plate  acts  signed 
as  a  lint  arrestor  to  provide  easier  cleaning  vire-C 

and  servicing.  It  distributes  air  easily  over  Hemmi 

the  entire  filter  area.  Provide  high  filtering  ® 

efficiency  and  dust  holding  capacity  with  less  s^to 
resistance.  Features  include  all  galvanized  able 
construction  and  welded  lock  corners.  Write  Hiickm 

data  OR£A 

Send  for  Free  ,4nn>, 


Bulletins 


AIR  flLTikS 

(Low  Vohclty) 
VIkous  type,  perma¬ 
nent  and  cleanable 
designed  far  indus¬ 
trial,  commercial  and 
domestic  use.  Avoil- 
obU  in  I"  and  T' 
thickness. 

VIRO<MMP 

(High  VefecityJ 
Has  a  specially  de¬ 
signed  high  velocity 
Viro-Crlmp  filter  core. 
Hemmed  edges  pro¬ 
vide  a  safety  feature. 
Operates  efficiently  at 
300  to  300  fpm.  Avail¬ 
able  In  2"  and  4" 
thickness. 

OREASe  FILTERS 

Permanent,  cleanable 
type  Airson  Crease 
Filters  made  especially 
for  range  canopies, 
galleys,  kitchens. 
Available  In  2"  thick- 


.ftir  lifter  Comoratbo 


108H  NOITH  WATIR  ST.  a  MILWAURIE  2,  WIS. 


Canadion  Rcpr esentotiv'^'^ 

DOUGLAS  ENGINEERING  CO.,  LTD^"  MONTREAL 
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ACCESSIBILITY 


{Continued  from  page  156) 

Use  the  prepeid  postcerd 
on  page  I4i  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


BOILER 


INOUaTHIAL  WATM  BCCATINC  —  A 

sernl-technical  bulletin,  No.  S23,  published 
by  the  Fred  H.  Schaub  Enalneering  Co.. 
Chicago,  Ill.,  ia  available  to  plant  engin¬ 
eers  interested  in  the  problems  of  large- 
scale  hot  water  heating,  such  as  those  en¬ 
countered  in  commercial  laundeiies.  The 
bulletin  explains  the  nature  of  the  prob¬ 
lems  involved  in  big-swing  hot  water 

Item  7S 


loads. 


BULLETIN  ON  STEAM  BOILBES— Instal¬ 
lations  of  packaged  steam  boilers  are 
photographically  illustrated  in  Bulletin 
No.  516  published  by  Johnston  Brothsrs. 
Inc.,  Ferrysburg,  Mich.  The  back  page  of 
the  bulletin  contains  illustrations  and  a 
description  of  the  firing  equipment  used 
in  the  boilers. _ Item  76 


WATER  OENERATOR  BULLETIN— 

Forced  recirculation  generators  for  high 
temperature  water  heat  distribution  sys¬ 
tems  are  described  in  a  10-page  bulletin. 
No.  700,  released  by  The  International 
Boiler  Works  Co.,  East  Stroudsburg.  Pa. 
The  bulletin  describes  the  specific  features 
of  the  forced  recirculation  generators, 
called  International-LaMont,  and  cites 
some  of  the  advantages  of  high  tempera¬ 
ture  water  systems. _ Item  77 


saves  production  time 

a .  a  saves  maintenance  doiiars 


NEATINO  PARTS  CATALOO— A  240-page 
catalog  of  parts  used  in  the  service  and 
installation  of  light  and  heavy  oil  burn¬ 
ers,  gas  burners  and  stokers  is  being  dis¬ 
tributed  by  Sid  Harvey,  Inc.,  Valley 
Stream,  N.  Y.  The  illustrated  catalog  gives 
the  specifications  and  new  and  rebuilt 
trade  prices  of  the  parts  listed.  The  cata¬ 
log  is  available  to  recognized  Installers 
and  service  men. _ Item  76 


Rugged,  Bimple  in  design,  accessible — that’s  the  Continental 
Automatic  Boiler.  Here  are  a  few  reasons  why  it’s  easy  to  keep 
this  packaged  steam  generator  at  peak  efficiency: 


•  Openings  arc  provided  to  facilitate  inspection  of  steam  and 
water  space. 

s  Both  front  and  rear  doors  are  hinged — affording  quick  access 
to  furnace  and  return  tubes. 

e  Cleaning,  when  necessary,  ia  easy.  One  man  can  open  both  doors 
in  a  matter  of  minutes. 


FOLOER  ON  AIR  CONDITIONINO  —  Air 

conditioning's  contribution  to  garment 
manufacturing  la  described  in  a  folder  pre¬ 
pared  by  Carrier  Corp.,  Syractise,  N.  Y. 
The  illustrated  and  informative  pamphlet 
discusses  important  features  provided  by 
air  conditioning.  _ Item  76 


s  2-paao  design  eliminates  refractory  baffles  in 
front  and  rear  which  may  hum  out,  leak  and 
cause  short  circuit  of  gases. 

•  All  return  tubes  are  subjected  to  the  same 
temperature  and  do  equal  work  .  .  .  and  there  is 
more  uniform  longitudinal  expansion  of  the 
preHBure  vessel. 


VIBRATION  MOUNTINOS  CATALOO  — 

VibraUon  mountings  for  medium  and 
heavy  weight  machinery  are  described  in 
catalog  FP-5S  issued  by  T.  R.  Finn  &  Co., 
Inc.,  Industrial  Div.,  Hawthorne.  N.  Y. 
Load  capacities  and  frequencies,  typical 
installations,  and  the  company's  engineer¬ 
ing  services  are  described. _ Item  60 


Used  for  high  or  low  pressure  steam  and  for  hot 
water  applications.  Continental  Boilers  are  fully 
autoinatic,  range  from  20  to  500  hp.  and  can  be 
gas,  oil  or  combination  fired.  Over  80%  efficiency 
IS  guaranteed. 


Send  for  HuUetina 
HF,H-4  .  .  .  and  lei 
UM  bid  on  the  next 
boiler  you  need. 


RADIANT  HEATING  REPORT— Radiant 
heaUng  and  snow  melting  for  airport  in- 
stallaUons  is  the  subject  of  a  32-page  re¬ 
port  prepared  by  Engineering  Service 
Dept.,  A.  M.  Byers  Co.,  Pittsburgh,  Pa.  Il¬ 
lustrating  the  report  are  twenty  photo¬ 
graphs . . . . . Item  61 


BOILER  ENGINEERIN6 


CATALOG  ON  PLASTIC  PUMPS— A  caU- 

log  (No.  55)  on  Flex-i-llner  plastic  pumps 
is  announced  by  Vanton  Pump  and  Equip¬ 
ment  Corp.,  Hillside,  N.  J.  Illustrations 
and  diagrams  of  both  standard  and  XB 
Models  are  included,  complete  with  oper¬ 
ating  and  perforntance  data. _ Item  62 


7  Manavon  Streai 


Pt'O^nixvMla,  Pa, 


Phona  S632 


Conventional 

Steam  is  apportioned 
omong  all  the  tubes 


Nesbitt 

Trombone 

Steam  is  apportioned 
to  every  other  tube 


WATM  HtATM  NOOKUe»— Descriptive 
dUsratns  showlnf  hookups  of  indirect 
<  tankless)  water  heaters  for  hot  water 
usage  arc  available  from  Portmar  Boiler 
Co.,  Brooklyn,  N.  Y.  The  tankless  hookup 
diagrams  are  Intended  for  contractors,  es¬ 
pecially  where  storage  tanks  are  not  re¬ 
quired.  They  show  how  delivery  of  con¬ 
tinuous  tankless  volume  hot  water  is  pos¬ 
sible  24  hours  a  day.  — . Item  tl 


Conventional  sleam-distributing  tube  surface:  Steam  flow  is 
divided  among  all  tuhen  in  the  coil.  With  low  flow,  surface  is 
only  partially  filled  with  stenm.  Air  near  the  supply  is  heated', 
near  the  return,  air  is  unheated.  Temperature  si  ratification  oc¬ 
curs.  Condenaate  nuiy  be  exposed  to  (reeling. 


WATM  DK>CONTAMINATION  —  A  four- 
page  bulletin  explaining  a  method  of  re¬ 
moving  iron,  gas,  taste,  and  odors  from 
water  without  the  use  of  chemicals  is  is¬ 
sued  by  Aquatrol  Ferr-X  Corp.,  Clifton, 
N.  J.  The  bulletin  describes  a  single  pump¬ 
ing  closed  pressure  system. _ Item  i4 


a9ain 


RADIANT  HBATM  BULLSTIN— A  4-page 
bulletin  (No,  950)  illustrating  in  full  color, 
an  electric  radiant  wall  panel  is  available 
from  Edwin  L.  Wiegand  Co.,  Pittsburgh. 
Pa.  Various  irutallations  of  the  radiant 
panel  heater  are  shown. _ Item  tS 


BULLETIN  ON  FLOW  METERS  —  An 

eight-page  bulletin  (OG  409)  describing 
Rotocycle  liquid  flow  meters  is  issued  by 
Meter  and  Valve  Div.,  Rockwell  Mfg.  Co., 
Pittsburgh,  Pa.  Also  described  is  a  line  of 
accessories  for  the  meters. _ Item  M 


SERIES  T  WITH 


INDUSTRIAL  FAN  CATALOO— An  illus¬ 
trated  four-page  catalog  (Bulletin  No. 
6514)  describing  the  Model  K  Ventura  fans 
for  industrial  heavy-duty  exhaust  appli¬ 
cations  is  available  from  American  Blower 
Corp.,  Detroit,  Mich.  Performance  data 
such  as  delivery  ratings  at  various  static 
pressures,  fan  speed,  motor  horsepower, 
quietness  rating,  and  maximum  net  weight 
are  given  for  each  of  the  forty-five  dif¬ 
ferent  direct-drive  fan  units  available  in 
the  line. . . . Item  *7 


STEAM-DISTRIBUTING  TUBES 


Nesbitt  Trombone  steam-distrihuting  tube  surface:  Hteam  How 
is  divided  among  half  the  tuhen— tha  same  steam  quantity  goes 
twice  a»  far  in  each  tube.  Kven  small  quantities  are  distrihuted 
over  the  entire  surface  area.  Results:  uniform  final  Umperatures 
for  the  full  length  of  the  coil;  p<Mitive  freexe  protection;  un¬ 
equalled  performance  with  modulated  control. 


HEAT  TRANSFER  EQUIPMENT— CaUlog 
No.  255  lists  and  describes  the  variety  of 
heat  transfer  equipment  manufactured  by 
Young  Radiator  Co.,  Racine.  Wis.  The 
equipment  includes  air  conditioning  units, 
heating  and  cooling  coils,  unit  heaters, 
baseboard  convectors  for  hot  water  sys¬ 
tems,  and  convectors  for  use  with  steam 
or  hot  water  systems. _ Item  U 


CATALOQ  OF  HOSE  COUPLINOS— A  re¬ 
vised,  20-page  catalog  of  Quick-Seal  hose 
couplings  is  released  by  Titeflex,  Inc., 
Springfield,  Mass.  To  facilitate  ordering, 
tables  and  diagrams  are  included  in  the 
catalog  which  indicate  available  coupling 
sizes  and  types  of  hose  connection,  and 
provide  instructions  for  selecting  the  right 
type  and  size  coupling  fur  a  particular  ap¬ 
plication.  _ Item  t9 


Here’s  an  entirely  new  principle  of 
steam -digtribution  for  heating  surface 
which  provides  uniform  final  tempera- 
turea  and  poailiue  freeze  protection 
over  the  entire  capacity  range  —  from 
100  |)er  cent  down  tr>  shut-off. 

P'ach  "tromhone”  steam-distrihuting 
tube  serves  two  adjacent  condensing 
tubes  from  a  single  supply-header  con¬ 


nection.  Steam  must  travel  across  the 
first  leg  of  the  tromhone  tube  (and  thus, 
the  full  length  of  the  surface)  before 
reversing,  under  increased  demand,  to 
serve  the  second  leg. 

Nesbitt  Series  T  Surface  is  un¬ 
matched  for  heating  and  ventilating  ap¬ 
plications  with  mtxlulating  valve  con¬ 
trol,  and  for  preh(>ating  purposes. 


NOW  TO  USE  OAOES— Technical  infor¬ 
mation,  charted  data  and  diagrams  on  the 
pu  -pose  and  use  of  specialized  instruments 
and  gage:i  comp.'lsc  a  new  72-page  catalog 
published  by  F.  W.  Dwyer  Mfg.  Co.,  Michi¬ 
gan  City,  Ind.  The  catalog  is,  in  effect,  a 
textbook  on  the  efficient  measurement  of 
combustion,  draft,  pressure,  flow,  vacuum 
carbon  dioxide,  smoke,  velocity,  static 
pressure,  pressure  differential,  tempera¬ 
ture.  and  other  factors  which  may  be  en¬ 
countered  in  the  heating,  ventilating  and 
refrigerating  field.  . .  ,....Hem90 


Get  the  full  story  on  Nesbitt  Series  T  Surface.  Send  for  Publication  305, 


HKATINO  AND 
COOLING  8URFACK 


Use  the  prepaid  postcard 
on  page  143  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 
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CLEVELAND  LO-DRAFT  AND  LO  PRESSURE 
.  CUT-OFF  SWITCHES... 


ALLEN  COOLER  & 
VENTILATOR  INC. 

ROCHESTER,  MICH. 

Commercial  and  Induitrial  Need 


VARIVALVE 

lipjt  last  to  hard  to  h^at 
radiators  list  M  45 


r'.t?  VAR  I- QUICK 

rliiiiinatfs  air  taster  trom  mains 
and  risers  list  110 


I  H  E  RMCO 


PORTABLE  FLUE 
GAS  ANALYZER 


JOHNSON  ROAD  MICHIGAN  CITY.  INDIANA 


Underwriters’  approved,  these  CFE 
Sansle  Purpose  Cut-CMT  Switches 
monitor  positive  or  negative  air 
pressures.  Highly  sensitive,  inexpen¬ 
sive.  and  adiustable  over  an  ex¬ 
tremely  wide  range,  standard  models 
aauate  a  snap  aaion  twitch  on  fixed 
dilTerential  of  .02"  W.C.  at  control 
point.  Other  models  are  available 
for  other  uses  and  wider  ditTer- 

For  complete  delreilt  amd  mpplicmtion  information,  write  toi 


entials.  Signal  Light  and  Time  Delay 
features  are  optional. 

The  CFE  Cut-Off  Switches  operate 
as  two-wire  safety  switches  with  a 
third  wire  for  signal  or  alarm.  The 
diaphragm  it  construaed  of  durable 
material  to  withstand  40  p.t.i. 
burst  strength,  providing 
versatility  and  long 
trouble-free  life. 


Cl«vttlaincl  Fu«l  SciulpmAnt  Company 

1111  Iraahperh  Rand,  Clevaland  9,  Okie 

In  Canada,  wrllo  tai  Onter  Laborotoriss  Ltd.,  I 


Tycet  Oriva,  Teroirte 


For  removing  a  LARGE  VOLUME 
of  Fumes  or  Air  at  HIGH  VELOCITY 


AIR  CONDITIONING 


For  the  unuauai  man  an  nnusaal  opportunity 
exiata  aa  manager  of  Air-Conditioning  Product 
Engins^ering  in  the  research  laboratories  of  an 
outstanding  multi.plant  eorporation,  a  recog- 
nixed  leader  with  a  history  of  stability.  The 
ptMition  is  at  a  Midwestern  location.  Reporting 
to  the  director  of  research,  this  individual  will 
be  responsible  for  developing,  recommending 
and  supervising  the  execution  of  all  technical, 
engineering  and  laboratory  phases  of  domestic 
air-conditioning  product  development  and  im¬ 
provement  pivsjects  and  will  render  air  condi¬ 
tioning  engineering  services  to  other  units  of 
the  corporation.  He  will  be  responsible  for  ail 
administrative  aspects  of  the  development  and 
day-by-day  activity  of  a  group  of  24  or  more 
engineering  and  research  personnel. 

A  successful  applicant  must  have  an  engineer¬ 
ing  degree,  ten  or  more  years*  experience  in 
domestic  air-conditioning  product  development, 
research  and  manufacture  and  an  intimate 
knowledge  of  specifications,  design  and  per¬ 
formance  of  presently  marketed  air-condition¬ 
ing  products. 

Compensation  is  in  the  low  five  figures  with 
excellent  proapects  for  financial  advancement. 
Excellent  company  benefits. 

Flaota  tahaif#  dafolfad  rasaaia,  la  eoaildanca,  fo; 
lax  141  Air  Coaditiealat.  Haotiag  1  Vaatilotiaq 
43  Worth  St.,  Now  York  13,  N.  Y. 


VERTICAL 

DISCHARGE 

FAN 


ffhtntvar  you  Iks  probitm  o(  diwhargini  fumss  or  vapors  through  a 
root  vsntilator  so  that  thay  will  not  short  circuit  bKk  through  building 
opsnings,  you'll  find  tha  s^ution  in  this  nsw  Vartical  DiKharga  Fan.  It 
it  dasignad  aspKially  for  industrial  applications  that  raquirs  tha  ramoval 
of  a  larga  volums  at  high  valocity.  Tha  “VO"  roof  fan  is  fabricated  of  nne- 
coatsd  iron  shoot  with  woldad  construction  throughout.  Automatic  wing 
dampers  open  with  sir  blast,  dose  waathertight  whan  not  operating.  The 
"VD"  is  available  as  dirKt  drive  with  motor  mounted  insida  air  stream  or  as 
"VOR"  with  motor  mounted  outsida  throat  of  ventilator.  Either  type  is 
avsilabla  in  a  wida  range  nf  capacities  and  sires. 


U4dCte^  HEAT-TIMER 

- VALVES 

handl#  the  toughest  venting  job 


SELL  A  GOOD  JOB  AT  A  GOOD  PRICE 


D«  you  Mil  hMirisg  intlalialisAt  an  prk*  alas*?  TNit  incrtoict  yaur 
valaaia,  kw«  da*«  l«  t'**  vaa  ■  OMfltf  Tha  >mer«  apatolar  g*tt  lha  job 
aa  lha  bati*  af  “kaaw  baw”  and  racaivai  Iba  ailra  prka  Ihoi  maoat 
a  pfoUi  and  nat  a  last.  With  a  Thtrmca  yau 
can  pfava  rbit  knaw  bawl 

r  - ^  \  A  Tbarmca  will  ipaaO  up  tba  hnol  salting  af  tba 

'  bwraaf*.  Far  tba  Iraublatama  jabs,  tba  difTicul- 
MS  \  \  Has  can  ba  gwickly  faund.  This  cats  yoar  •‘call 

\  \  backs"  and  balps  Ibol  prafll. 

I  \  Tha  Tbarmca  is  making  tba  aldar  chamicel  mathad 

->w|l  ^  aat-af-data.  Find  aat  haw  la  chack  a  famaca 

\  for  maaimam  aMciancy  within  e  fraction  af  lha 

lima  faamarly  ragairad.  Writa  ladoy  for  In- 
farmafiaa  an  lha  TbarnKa  aaalysar.  Dapl.  1258. 


wrie*  He  dntmllad  Htnemtnra 

HEAT-TIMER  corpinn/icn 

MFra.  af  Naaf-Timar  ffacfranic  Waafbar  Acfuofad  Haaflog  Canfral  —  Hoof- 
Paeatdat  Tafafitar  — Mafarita^  Vafvas  —  Varivafva—  Tbarm-0-Val»a  —  Main 
line  Oaick  Van!  Vaiva  —  Smoka  Inditafat  and  Alarm  —  imako-Poeatdar, 
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A  SERVICE  FOR  CONTRACTORS 
Industrial  axhauat  syatcma  dMlened  for  tha 
trada.  Complatc  layout,  apccifleationa,  and 
all  details  of  hoods,  collactors,  etc.  Send  us 
a  flour  plan  with  machines  located,  we  will 
do  the  rest.  Jobs  personally  visited  within 
60  miles  of  metropolitan  N.  Y.  Plana  filed 
with  State  I.abor  Departments. 

Also,  air  conditionine  duet  layouts  and  shop 
drawings  fur  engineers  and  arehitacts 
approvals. 

Richard  Rethy 

71-21  Park  Drive  East  Flushing  67,  N.  Y. 


KNOINEKR  -  Oraduate  engineer,  26  to  66  years 
of  age  with  experience  in  refrigeration  and  air 
conditioning  design  and  development  work. 
Hackground  in  servicing  and  installation  also 
desirable.  Position  open  on  engineering  staff  of 
manufacturer  of  liquid  line  controls  and  aaaan* 
sory  items.  Location  in  Middlewest.  Salary  open, 
(live  complete  information  on  education,  ex¬ 
perience  and  marital  sUtue;  enclose  picture. 
Replies  will  be  cIsHlfled  as  confidential.  Write 
Box  K6«,  Air  Conditioning.  Heating  A  Ventilat¬ 
ing,  »8  Worth  St.,  New  York  18,  N.  Y. 


SALES  ENGINEER 

Manufacturer’s  Representative  in  Wntem 
Michigan  area,  handling  nationally  adver¬ 
tised  accounts,  has  opening  for  a  graduate 
engineer.  Experience  in  sir  conditioning, 
air  handling  and  heating  equipment  neces¬ 
sary.  Write  or  phone  for  interview.  Tele. 
32667,  Kalamazoo,  Michigan.  Wilson-Brink- 
er  Company. 


BUSINESS  OPPORTUNITY— For  Bale:  Sheet 
Metal,  Roofing,  Spouting,  Heating,  Air  Condi¬ 
tioning  business  established  80  years  in  same 
location.  Sale  includes  franchise  for  Lennox 
furnaces,  air  conditioning  ;  complete  stock  ;  ma¬ 
chinery,  equipment;  office  furniture;  ’49  Dodge 
truck :  '49  Studebaker  truck.  Because  of  age 
and  ill  health  will  sacrifice  price  to  quick  buyer. 
Write  P.  O.  Box  268,  Warren,  Pa. _ 

_  DgcALS 

TRADEMARK  TRANSFERS  —  Brilliantly  de- 
signed  to  your  specifleations — Plastic  pigments 
give  greater  brilliance  and  durability.  Elaaily 
appIM.  Send  for  literature.  Allied  Decals,  Inc., 
M4I4  Hough  Ave.,  Cleveland  8,  Ohio.  Phone 
SW  1-6868. 


PRODUCTION  SUPERINTENDENT 
Nationally  known  manufacturer  of  famous  line 
of  domestic  furnaces  and  appllancM  offers  chal¬ 
lenging  opportunity  to  experienced  production 
supervisor.  Age  80-88  with  minimum  6  years  ex¬ 
perience  in  furnacs  fabricating  field.  Send  com¬ 
plete  resume  and  photo  with  first  reply.  Box 
H66,  Air  Conditioning,  Heating  and  Ventilating, 
98  Worth  St.,  New  York  18,  N.  Y. 

AGENTS  WANTED— One  of  the  oldmt  Fan  A 
Blower  Manufacturers  in  the  Nation  desires 
agents  in  Eastern  Territory  to  hsndia  O.R.M.. 
users  and  Contractors  on  straight  cnmmiuion 
only.  Products  include  Industrial  tyiie  forward 
and  backwardly  curved  centrifugal  fans,  radial 
bladed  type  for  collecting  and  conveying,  venti¬ 
lation,  etc.  Write  giving  other  llnm  handlad 
and  territory  covered  to  Box  867,  Air  Condi¬ 
tioning,  Heating  and  Ventilating,  98  Worth 
Street,  New  York  18,  N.  Y, 


Refrigeration  engineer,  by  Htabiished  manu¬ 
facturer  in  Arizona.  Man  must  have  dMign  ex¬ 
perience  in  air  conditioning.  Position  offers 
good  future.  Give  complete  rmume  of  educa¬ 
tion.  experience,  end  salary  expected.  Box  No. 
866,  Air  Conditioning,  Heating  and  Ventilating, 
98  Worth  St.,  New  York  18,  N  Y. 
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HOT  WATER  HEATING  SPECIAL  I  lES 


OTHER  PROTECTIVE  &  CONTROL  DEVICES 


N174  Series 
Sizes  to 
2"  inclusive 


Sttam  Rtgulator 
(or  proctti  ood 
dtad  MM)  MfviM. 
Sizw  Vi"  to  r. 


Tomporini  Volv#  for 
tanklou  hoatort.  Sizat 
W-,  W.  1". 


LARGEST  AND  MOST  COMPLETE  UNE  OP  ITS  KIND  IN  THE  WORLD 
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Ln 

ujl 

1 

fim 

^  "  I  •. 


:l.,.  -v,;:\j 


i,  i. 


jMWUW.HWIHBW 


p  S*t.  Abt.  j  « tjHi* 

Steun  Steam 
Temp.  Press.  „ 

(Col.  A  for 
+70  C0I.B  Pf 

Deg.)  Temp. 


535  923 

540  963 
545  1003 
550  *045 
555  1089 
560  Ij  1133 
565  1180 
570  1328 


Heat 

Low, 

Btu 

per 

Sq.  Ft. 
Hr. 


809.86 


Outside  Sufbce  Area,  Sq.  Ft.,  per  100  Lineal  Feet 


199.63  I  333.80  1351.98  1381.43 


Pounds  of  Steam  Lost  per  Hour  per  100  Lineal  Feet 


1007 . 14 


1133.70 


1407.34 

1441.70 


1579.54 


3.1511 
3.3377 

a. 3059 

3.3861 
3.4681 

2.5519 

3.6381 
3 . 7363 

3.8173 
3.9103 
3.0063 
2104. 54 1  3. 1*97. 
3.2371 
3.3572 
3.4814 

3320.301  3.6097s 

2374. 24 1  3.7419 

3  8783 
4.0196 
4.1664 
3590.001  4.3188 


183.15 

189.48 
195  85 
203.31 
308.88 
•I  215.43 
333.10 
338.86 

236.91 

245  07 
253.34 

361 . 70 
370.17 
278.77 

287.53 

396.36 

305.36 
314.46 
325.06 

335.84 

346.80 

357.90 

369.26 

380.83 

392.59 

404.61 

416.85 

429.40 

444  69 

460.30 

476  31 

493.68 

509.41 

536.63 

544.23 

562.37 

580.95 

600.13 
633.75 

646.19 

670.16 

694.96 
720.57 

746.96 

774.19 

803.39 

831.70 

863.13 


307.17 
214  33 
221.53 
338.85 
336.38 
343.68 

251.23 


367.98 

377.31 
386.56 
396.03 
305  60 

315.33 

325.24 

335.22 

345  41 

355.70 

367.69 

379.89 

392.28 

404.84 

417.68 

430.76 

444.08 

457.67 
471.52 

485.72 
503.01 

520.67 
538.78 

557  30 

576.32 

595.68 
615.60 

636.13 

657.15 

678.83 

704.43 

730.94 

758.06 

786.10 

815.07 

844.92 

875.72 


231.19 

239.18 

347.23 

255.38 

363.67 

371.94 

280.35 

388.90 
299  05 

309  36 
319.79 

330.35 

341.03 
351  89 

362.95 

374  09 

385.45 

396  94 

410.32 

423  93 

437.76 

451.77 

466. 11 
480.70 

495.57 

510.74 

536  18 

54*. 03 

561.34 
581.04 

601.35 

631.91 

643  03 

664.75 

686.97 

709.88 

733.34 

757.53 

786.10 

815.68 

845.95 

877.24 

909.57 

942.88 

977.25 


907.63  1013.9 
940.77  1049.8 
975.19  1088.3 


333.66 

334.00 

345.51 

357.16 

368.95 

380.89 

393.02 

405.37 

417.81 

430.50 

443-34 

458. *8 
473.48 

488.93 

504.58 

520.59 

536.88 
553  49 

570.43 

587.68 

605.38 

636.94 

648.95 

671.53 

694.60 
718.18 

742.44 

767 . 36 

7<l»«4  = 


306.36 

316.84 

.327  49 

338  31 
349.29 
360.34 
371  39 

383.70 

396.15 

0409.81 

423.63 

437.61 
451  76 

466.15 
480.81 

495.56 

510.61 

525.84 
543-56 

561.59 
579.91 

598.47 

617.46 

636.79 

656.48 
676,58 

^7-04 

718.04 

743.61 

769.71 

796.48 

833.85 
851.83 

880.60 
910.04 

940.38 

971-46 

1003.5 

1041.4 

1080.5 

1130.6 

1163.1  I 

1304.9 

1349,0 

1294.6 

1341.7 

1390.7 

1441  6 


Temp. 

DM., 

D«f. 


Ulat 
Stmn  -T 

OCK^ 

fa  Bt. 

CoLB  ff^ 

Toip. 


8.3S2 
9  336 
10.385 
11.5*5 
12.773 
14  1*3 
16 


1035.1 

1033.3 

1019.4 

1016.5 

1013.6 

1010.6 

1007.7 

1004.7 

1001.8 

998.8 
995  8 

992.8 

989.8 


NoihIimI  Pipe  Diameter,  Indies 


'  Outside  Surface  Area,  Sq.  Ft.,  per  100  Lineal  Feet 

S^t.  366.53  418. M  47*. *4  5*3.60 

per  Hr.  p^m,^  of  Steam  Lost  per  Hour  per  100  Uasal 


0.0951 
0.1069 
0.1187 
o  1307 
0.1436 
0*547 
0.1668 
0.1790 
0.19*3 
0.3037 
0.3161 
0.3313 
^.3467 


84  898.3 

90  894.4 
^96  £890.6 
103  886.5 


96.06 

*01.75 

107.46 

**3. *5 
**9.05 

**4.9* 

*30.77 

*36  71 

*43-79 
150.86 
158.08 
165. *3 
*7*45 

179.85 

*87.37 

194.66 

303.38 

209.76 

218.56 

237.61 

*36.59 

*45.79 

*54  95 
364.30 

373.61 
*83.14 


39  84 

44.78 

49  7* 

54.75 

59  73 
64.80 
69.87 
74  98 
80.13 

85-33 

90.5* 

96.89 
*03  34 

109.79 

116.38 

133.83 

**9  43 
136.05 

*4*  75 

149.46 
156  24 
*64  33 
173.41 
180.66 

188.83 
197.08 

*05-54 

**413 

232.47 
33*. *8 

*39-73' 

249.78 
260.12 

*70.39 

280.90 

*9*. 37 
303.05 
3**. 69 
3*3 -5« 


*9*. 67  334.48 
30a. 34  345.53 
3*3  5*  358.3* 
324.9*  37*. 34 


59  75^. 
67.17, 


EZII 

63.15 

68.43 

74.58/ 

83.13 

67.20 

74.67 

89.60 

7*. 90 

81.00 

97.20 

78.60 

87  34 

204.80 

84  3'  k 

93.7* 

***  47  = 

90.t^‘  .1 

>100.16 

120.30  ' 

95  99 

106.66 

1*7  99  i 

101.83 

**3. *5 

*35  78 

109.00 

131.11 

*45  33 

116.35 

**9.17 

*55  or 

**3  5* 

*37- *4 

164.68 

130.83 

*45  35 

174.42 

*38.17 

*53-5* 

184.33 

*45.61 

161 . 79 

*94. *5 

*53  06 

170.07 

204.08 

160.60 

178.44 

214.13^ 

168.14 

186.83 

224.18 

*75-77 

195-30 

234.36 

184.87 

*05.4* 

246.49 

*93  96 

**5  5* 

358.63 

303.25 

**5.83 

270.99 

***.43 

236.04 

283.25 

321.72 

*46.35 

295.63  ; 

23*. *4 

*56.93 

308.32 

340.90 

267.66 

321.20 

250.28 

278.08 

333.70 

360.08 

288.97 

346.77 

369.69 

299.66 

&359.S9 

281.00 

313.33 

374-67 

393.64 

325. *6 

390.19 

304.19 

337  98 

405.58 

3*6.01 

35*. *3 

4** -35 

3*7.79 

364.22 

437-06 

339.81 

377.57 

453-08 

35*. 78 

390.87 

469.04 

364.03 

404-48 

485.38 

376.39 

418.09 

501.7* 

388.73 

43*. 92 

5*8.30 

403.10 

447-89 

537.46 

4*7-75 

464. *7 

557  01 

Clarage 


72-page  Claroge  Service  Manual 
provides  valuable  material  adapt¬ 
able  to  virtually  any  air  handling 
or  conditioning  job. 


^  In  your  ; 

Air  Conditioning 
"Library" 


Yours  for  the  asking  -  24  pages 

of  information  covering  the  new  line  of  Garage 
Unicoil  Units.  Principally  designed  for  cooling 
and  dehumidifying  service  in  central  sta¬ 
tion  systems,  this  Sprayed  Coil  Equipment 
provides  numerous  advantages.  Write  today 
for  Catalog  411  and  discover  why  you'll  be 
ahead  in  every  respect  by  choosing  the 
Unicoil.  CLARAGE  FAN  COMPANY, 
Kalamazoo,  Michigan 

.  .  dependable  equipment  for 
making  air  your  servant 


SALES  ENGINEERING  OFFICES  IN  ALL  FRINCIFAl  CITIES 


IN  CANADA)  Canada  Fans,  Ltd.,  42tS  Riclialiau  St.,  Mantraal 


Rologrovur*  Building,  Triangla  Publication*,  Inc.,  Philadel¬ 
phia.  Albert  Kohn  Attocioted  Architects  &  Engineers, 
orchitects  and  engineers,  Detroit)  Eggly-Furlow  Engineers, 
mechanical  engineers,  Philadelphia. 


AIR  CONDITIONING.  A  Johnson  S-Woy  Mixing  Valve,  with  HEATING  and  VENTILATING.  Strategically  located  Johnson  Thermostats  regulate 

Pilot  Positioner,  gives  precision  control  of  chilied  water  heating  and  ventilating  systems  for  huge  prbss  rooms  housing  61  giant,  high  speed 

supply  to  a  unit  serving  o  processing  area.  press  units.  Johnson  Humidostats  closely  control  relative  humidity  also. 


Triangle  Publications’  impressive  Rotogravure  Building  is  one 
of  the  largest  and  best  equipped  gravure  plants  in  the  world. 

Dependable  control  of  temperatures  and  humidities  is  essen¬ 
tial  in  an  operation  this  size.  Processing  requirements,  product 
protection,  worker  comfort,  safety  and  operating  costs  are 
among  the  complex  factors  which  must  be  resolved  correctly. 

A  Johnson-engineered  Control  System,  in  command  of  25 
central  heating,  ventilating  and  air  conditioning  systems,  solves 
all  of  these  problems  with  precision,  satisfying  the  exact  needs 
of  such  diversified  spaces  as  press  rooms,  paper  storage,  etching 
and  developing  rooms,  private  and  general  offices  and  cafeteria. 

In  addition,  other  Johnson  controllers  are  applied  to  the 
solvent  recovery,  waste  paper  pneumatic  conveyor,  p»aper  han¬ 
dling,  ink  handling  and  exhaust  systems. 

How  about  your  control  problems?  Whether  they  involve  a 
simple  application  of  one  or  a  few  controllers,  or  the  installation 
of  an  intricate  temperature,  humidity  or  process  control  system, 
look  to  Johnson  for  the  correct  answer.  An  engineer  from  a 
nearby  Johnson  branch  will  gladly  give  you  his  recommenda¬ 
tions  without  obligation.  Johnson  Service  Company,  Milwau¬ 
kee  1,  Wisconsin.  Direct  Branch  Offices  in  Principal  Cities. 


JOHNSON, CONTROL 

T»MPaRATUfta  *  AIR  CONOITIONINO 


REHEAT  COILS  ar*  controllad  by  Johnson  Sloom  Volvas  in 
raspons*  lo  damondsfrom  Room  Tharmostots.  Pilot  Positionars 
provida  moximum,  occurala  raposilioning  powar. 


SOLVENT  RECOVERY  SYSTEM  racaivas  vopor-lodan  oir  of 
rota  of  1500  cfm  from  aoch  prass  unit.  Johnson  Stotic  Prassura 
Ragulators  ond  Dompar  OpaVBters  Jialp  insura  sofa  oir 
rnovamant  through  anormous  duct  systam. 


SOLVED 


JOHNSON 


CORRECTLY 
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